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The "Administrative Record" is the collection of documents which form the basis for the selection of a 
response action at a Superfund site. Under Section-113(k) of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA), the EPA is required to establish an Administrative Record available at or 
near the site. 

The Administrative Record file must be reasonably available for public review during normal business 
hours. The record file should be treated as a non-circulating reference document. This will allow the public 
greater access to the volumes and also minimize the risk of loss or damage. Individuals may photocopy 
any documents contained in the record file, according to the photocopying procedures at the local 
repository. 

The documents in the Administrative Record file may become damaged or lost during use. If this occurs, 
, the local repository manager should contact the EPA Regional Office for replacements. Periodically, the 
i EPA may send supplemental volumes and indexes directly to the local repository: These supplements 
I should be placed with the initial record file. 

, The Administrative Record file will be maintained at the local repository until further notice. Questions 
jregarding the maintenance of the record file should be directed to the EPA Regional Office. 

jfhe Agency welcomes comments at any time on documents contained in the Administrative Record file. 
jPlease send any such comments to Nick Magriples, Removal Action Branch, U.S. EPA Region II, 2890 
Woodbridge Avenue, Edison, NJ 08837. 

For further information on the Administrative Record file, contact Nick Magriples, On-Scene Coordinator, 
U.S. EPA Region II , at (732) 906-6930. 
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ADDITIONAL INFORMATION: 

The following documents are included in the Site project file and may be viewed by contacting Nick 
Magriples, On-Scene Coordinator, U.S. EPA Region II , at (732)906-6930. 

1. NJDEP Final Remedial Investigation Report - May 2004 
The Appendices are not included in the Admin. Record for these reports, but are available for 
review in the Site project file. 

2. NJDEP Final Aquatic Biota Study Report - December 2004 
The Appendices are not included in the Admin. Record for these reports, but are available for 
review in the Site project file. 

3. NJDEP Final Remedial Action Selection Evaluation Report - June 2005 
Available for review in the Site project file. 

(Submitted By: The Louis Berger Group, Inc., 30 Vreeland Road, Florham Park, New Jersey 
07932. Submitted To: State of New Jersey, Department of Environmental Protection, 401 East -
State Street, Trenton, New Jersey.) 
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M I M 1.10001 

M E M O R A N D U M 
S' e o f New Jersey-

Department or Envi ronmenta l P r o t e c t i o n 

TO: F i l e 

FROM: Frank Hartman DATE: A p r i l 1, 1975 

SUBJECT: Complaint concerning crushed washed battery cases behind Matteo 
junk yard by Joseph A Sturek, Code Enforcement Officer from 
West Deptford Township. Matteo junk yard (Block 128, Lots 2 
2A) i s on Route 130 i n West Deptford Township. 

Current Status - 3/25/75 

On the above date I and Mr. Sturek went to Matteo junk yard 
and contacted Mr. James Matteo, part owner. We went to the 
area i n question (the battery cases); Mr. Matteo stated that 
these crushed washed battery cases were for use i n driveway 
and roadbeds and were sold as such. I stated that he s h a l l 
have to move them t o an area away from the stream, pick up 
any battery cases i n the water, and cover over were needed. 

I also stated that we. w i l l be back i n 15 days. 

FH:bd 

ATTACHMENT 
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MIM 1.10002 

HAZARDOUS WASTE INVESTIGATIOl HW/EF # 08-20-07 

Inspector: William Lowry Date: 4/28/83 Time: n : 0 o 

Business Name: James Matteo & Sons, Inc. 
(Location) 

:;i.reet : 1708 Rt. 130 

Town: Thorofare 

County: Gloucester 

f/)t: 2 —(36.2 acres'} 

Telephone: 609-845-0398 

Projjorty Ownor: 

James Matteo & Sons 
— (same) 

Mock: 325 'Type Ownership: Corporate 

Local Health Dept. Representative Contacted: B i l l Hinshillwood 

Date: 4/28/83 Time: 11:00 . A f f i l i a t i o n : Health Department 

Origin'of Complaint: Follow-up. 

Complaint: 

Findings: 

On the above date, I met with Bill Hinshillwood and Carolyn Grasso, Gloucester 
County Health Department. Prior to entering the. site, Mr. Hinshillwood indicated 
that a white powder substance had been observed at the site by the Health 
Department. The purpose of todays site visit Was to confirm property ownership, • 
identify a responsible party for the deposited white powder and to continue 
the investigation concerning the nine drums on site as discussed in the 2/1/83 
memo by this writer (see file). */±/»* 

We met with Mr. Walter Emery, Manager of the Trailer Park. Mr. Emery went 
with us to the area behind the Trailer Park. After pointing out the drums and- : 
the whitepowder^m question to Mr. Emery, he stated that this property was not 
Faru of the Trailer Park. He stated that because of th- access to the site rLi™ 

S : S r ^ ! d ^ a S 5 i S t > S - ^ n t i f y i n g S e l r u S ^ f e T * ? 
According to Mr. Emery, this property i s owned by the Matteo Bros., who onerate 
a Dunk yard next door. At this point we thanked Mr. Emeryfor his a2is?Sce 

• alleSno S t 1 i ? ° ° r i g l n a l ^ - ^ b y Mr.. S t S S ^ S 
f l c S S w^ no ^ S"*51"9 b 6 h l ? ^ T r a i l e r P a r k w a s c a u ^ i n g excessive 
H i n S i n J ^ T 1 3 6 1 1 1 9 P ^ S U e d b y ^ F i e l d Operations. Both Mr. 

SS°?ni 7 concurred that the flooding was being caused by something -
other than any dumping occurring at this location. . . , y . 

We then proceeded to the Thorofare Municipal Building to document property 
ownership. There i t was confirmed that Block 325, Lot 2 was t t e S ^ ^ j ? 
question and that James Matteo & Sons, Inc., is the current^roper^y^Sner 

. Upon arr i v a l at-Matteo Bros., we met with Mr. Jim Matteo. I explained the 

™ t e o S i g n e d " t ^ h e ^ ' 7 " ^ ™ t i v e i n p r ^ ^ o r ^ t i o n . . ' 
business ? S SE?w2 ̂  Property was never used as part of the junk yard 

f, ^ t was previously used as a vegetable farm. At some point the 
land was rented to Pat and Joe Matteo, who l i v S in a house which iTno^onqex 

f r t d t h n f s rtte^^^fV^" ^ < T L c k i ^ S ^ y . rrom this s i t e . They later moved the business across Route 130 to another house 



Hazardous Waste Investigation 
Inspector: William Lowry Page 2 

which i s visable from the junk yard. Mr. Matteo also stated that he operates 
an incincerator at the junk yard to remove wire insulation for copper recovery. 
He further stated that the resulting incinerator ash i s dumped at another 
location. At the same s i t e , he then showed us an area used for the ash disposal. 
What appeared to be three loads of incinerator ash were observed. Mr. Matteo 
was then shown the drums i n question. He stated he was ,not aware that they 
had been there and could provide no information as to their o r i g i n or content. 

At this point, we returned to the junk yard off i c e . Mr. Hinshillwood stated 
he would interview Pat & Joe Matteo (Thorofare Trucking) regarding the deposit 
of the white powder. Ms. Grasso and t h i s writer then departed for Monsanto 
Company for a scheduled inspection. 

On 4/29/83 at 1530 hours, Mr. Hinshillwood contacted the writer at Red Lion 
to report his findings at the interview. He was told that the white powder in 
question was hauled by Thorofare Trash Company. According to those interviewed, 
the material was picked up at New Jersey Zinc i n Gloucester City and that the 
material was a waste from a f e r t i l i z e r production process. No analysis of the 
material was available. 

Photographs: 

Two photasof the white powder deposits and two photos of the incinerator ash 
were taken. 

Environmental Specialist 

WL:lk -
cc: Mr. B i l l Hinshillwood 

Gloucester Co. Health Department 
Carpenter Street & Aliens Lane 
Woodbury, New Jersey 08096 

04-14-01 
08-20-09 

ATTACHMENT JB?. 
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MEMO 
TO 

FROM William Lowry ' 

SUBJECT James Matteo & Snn., T n r 

DATE .5/20/83 

to ^ ^ ^ ^ ^ S S S ^ . - administrative order be issued 

1) JJjediatelycease disposal of incinerator-ash on Block 325 
Lot 2 - $100.00 Penalty Assessment - arrange for S c a v f f i 
and disposal at approved f a c i l i t y . ** excavati 

approved disposal r a S S y " " I T B t e r i a l t o a n 

f a c i l i t y . ^ s s t f i c a t i c n . Remove material to an approved disposal 

* they have any f u r t h e r ^ f o ^ S r T S U p e r v l S O r ^ back to me i f 

Q4* 
"5?TTACHMENT . — — 
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MIM 1.10006 

WASTE MANAGEMENT INVESTIGATION 
Case #: g v-^-z, 

Inspector: Date: 22**m»Y Sisy Time: A „ c , 

Business Name: >j,q^s_s m<*n-^ * s ^ s x^c . Telephone: 
(Responsible Party) ' —: 

SPILL LOCATION 

Street: z ? c r / i a o s 

County: fi^^^ye 

; •£= Block: 3 Z S Type Ownership: CotP, 

Local Health Department Representative Contacted: / y j s ^Ir^ Z.*: * ^-Y 

D a t e : s / z ^ / s v Time: / S 3 ° ; ^ Affiliation: <S, c . ^ . r>. 

Origin of Complaint: p y ^ ^ ^ 

Complaint: / ^ . ^ / d " ^ ^ ^ . ^ ^ ^ 

Findings: ^ ^ K J O ^ , 7 ? ^ ^ / o ^ . 0 ^ A / rzr 

( ^ o ^ c g f r r r e C o w r y ' <3<s»- y ^ ^ > / ^ - ^ 

-o T > j ^ g y ^ - r e n ^ r , / r , ^ ^ ^ £ ^ Q i a j r ^ r ^ 

C O C O -^O— * r ^ r , ~ > r - t . > j S ^ r ^ ^ / 7 W C^^T-eX. ,< 

S - O O S A ? 7 ? i y » c v g 7 -

, j ? « ~ o A „ * u £ C o ^ f y / o ^ c ^ , „ ^ 

f ...... - - -. - T l 



MIM 1.10007 NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WASTE MANAGEME' 

INVESTIGATIVE REPORT 

NARRATIVE 

BUSINESS NAME -

LOCATION T**O*Q W . ~Z> •£ to,—*=t->/*_iD 

DATE 

TIME 

8<S 

NUMBER 8 « - - s - z / -

^ c / ^ v ,^ ^ ^ r o & H A T W ^ ' 

, C , " S l 7 " : ^ C < K W < - ^ ^ c ^ - r m / Y O U ^ ^ . o ^ c ^ ^ g o v a ^ m ' . ; . / 

P Q " < <3<-V / - " f c r f / i />L.*St-,<-

O ^ . jet 

ATTAPHMENT Insoectw 
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION MIM1.10008 

DIVISION OF WASTE MANAGEMEr 

INVESTIGATIVE REPORT 

NARRATIVE 

BUSINESS NAME 

LOCATION 

CASE NUMBER . 8 v - ? - 2 j - 3^ 

7 > 3 i < * ~ : — £ i £ / r - s - g « t i O A . - ^ A 

f > « r « - ~ > /9* .o .~vs A / A W * . ^ p - r ^ . 



!/.tocd.s.. 

o 
o 
o 

2 
2 

poriift^ly etcOosed drums 

^K'n mm flfpears 

J . 

4E> htuM. bv>f n -Kited. 

N. 

• i j W , S4«.<J 

ddJ»AJLtO!.' 
.*_stCj>:.d:*l i<o:) I 
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MIM1.10012 

r^^vo^L o^x>C^ v^ic^r^ 

y V ^ ^ 

NZ. 
ATTACHMENT —-



- ^ \ c ^ i L < L S W V J O ^ > o~cfcxr<v. 

1 
04 

« % ; . -
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1 - ^* • M I M 1.10014 

*talr iif Krn> Jrrsnj 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WASTE MANAGEMENT 

M A R W A N M. S A DAT, P.E. ^ " " ^ S ' " C N ° 2 8 ' T ' " " ° " - " J - 0 8 6 2 5 
DIRECTOR 

L INO F. PEREIRA P E 
DEPUTY DIRECTOR 

December 18, 1984 

3 a T U ' ^ t t e o , President 
uSuSs Matteo & Sons, Inc. 
1708 Route US * 130 
Thorofare, New Jersey 08086 

Dear Mr^ Matteo: 

on £ ' ^ ^ o . l ^ ^ ^ J ^ ^ ntal opinion 
Please be advised that * * s t e s ^ e h ^ 5 ^ £ t t * d ™ d S e r i a l , 
Provided the basis for data s ^ T t ^ ^ ^ ^ ^ P r e S e n t a t i V e s ^ that 
austrial waste (I .D. #27) c u r s o r To * L toe ^Paftoent are classified as i n -
-nent. Wastes c o n f o J J ^ ^ f ^ 
™st be disposed at the f a c i l i t v „ n ^ - ^ f S ° f *** representative sarrpies 
i n accordance with the State w a s t f f ^ t 0 9 C C e p t i n d u s t r i a l waste ( l ! ^ # | 7 ) 
et seg. * S t a t e w a s t e f l o w rules as contained i n M.J.A.c. 7:26-6 

on £ S ^ I S r i ' ^ ^ S ^ ^ - * * * « Y opinion 
specific representative s ™ o f a wLte^tream C l " S S i f i C a t i o " s ^ a r d s to a 
garding any particular waste s h i n 4 t t o t t l T ? ' A \ e ^ s s e s no opinion re- . 
and content d i f f e r f ron t h e , x S a S v ? L S r i ? , ^ 2 s t r e ^ " " 

1984, this r e s p S n s f d o e ^ r ^ i t u t f r 6 5 6 " ^ ta ^ l e t t e r o t S e p t e t 6 , 
chemical composition S saTd r r ^ r l a l * r e p r e s e n t a t i o » a * to the actual ' 

^ ^ S & l ^ ^ S ^ ^ . ^ . y ^ "» ̂ h to ê 

- S ^ K ^ ^ t h i s ^ t . , .ontact 

PP.14 .-bag 
cc: Mr. Ron Corcory 

Mr. Edward Londres 
Mr. Barry Frasco 

Very t ru ly yours. 

ySh i r l ee^Sch i f f r i 
/ Acting-^hief 

Bureau of Hazardou- Waste 
Classification and Manifest 

ft! 
HUP w 
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• • • \ • • NEW JER£f ' DEPARTMENT. OF ENVIRONMENTAL. PP — m r i M M1M1.10015 
DIV.—.ION OF HAZARDOUS WASTE MANAGEM&... ~ 

INVESTIGATION 

Page i of 4 

CASE #: 91-01-11-SPOls FILE #: PAC ft: 

INVESTIGATOR: Robert T. So;mez. DATE: W.*rv 15, 1**1 
LOCATION: Matteo Property . TIME: i n - 1030 out- 1530 
ADDRESS: 1708 Rt. 295/130 OWNER: • flatten Srrap W H 

Thorofare, NJ 08036 ADDRESS: Same • ' 
COUNTY: Gloucester 

, BLOCK: 3C3 LOT: 2 R P : Sam* 
LOCATION TELEPHONE: 609-845-0398 ADDRESS:~ Samp 
EPA ID #: NA " " ' ' . 
LOCAL HEALTH REP: Dor* Schneider- TELEPHONE: 1 
COMPLAINANT: Anonymous TELEPHONE: A^nymou* 

NATURE OF COMPLAINT: Possible i l l e g a l dumping of batteries and, paint waste. 

PHOTOGRAPHS: Yes <9>'. SAMPLE #: NA 

FINDINGS: 

un .1-11-91 I received a c a l l from an.anonymous person who st*teH i l i = q - l 
dumping OT. batteries and paint waste had occurred behind the Crown PoiPt*TrNC»' 
o.op Tnrs anonymous c a l l e r said he had i n s t a l l e d an underground natural qas ' 
Hip«line o.uough the property behind the truck stop, that went into Coa=t-i 
i " ' - i n e 7 : J r t h e C a i i e r w a s excavating s o i l f o r the gas l i n e he uncovered 

• crusned baUery cases, and crushed and p a r t i a l l y crushed 55 gallon drums. 
I 'Si1-5 c a t , l e r a l s o s t a t B d h e w a s exposed .to. what he thought smelled l i f c * a r i d 

c u r i n g the excavation/installation of the natural gas l i n e . 

This anonymous caiie, stated that he had worked on t h i s p r e s e t for 
severa, months Since that time the ca l l e r said he has e x p e r t irregular 
.no** bleeos The call e r i s afraid he has been exposed to hazardoJ* ~'hs1anc^= • 
uurxng tne i n s t a l l a t i o n of the gas pipeline. He-wanted someone to^nvestTgate 

K T d h a V e S O m ^ l e ^ l recourse against his employer i f he wS 
{ f t 0 hazardous substances, and his condition got worse! The comoan 
that he works for i s RA Hamilton located w S p i v ~ s t H - " l "

 P. y

M , 
The job foreman was Mike Perrante, 201-641-4000. H«cken»«ck, NJ. 

' f h p r°." ^i
5: 9 1/ I i n s t i g a t e d the- above complaint. I asked an emp !•-•"=*= at 

fold ; h ^ ' « ^ t
n l T B U C k ^ O P H W h ° ° W n e d p r ° P e r t y b 5 h i n d t h 9 t r u c f i t S ; I was 

i a o-irl - , 5 P- a r d 0 H n e d t h a t P^P^ty. Behind the truck stop th.re 
p i V 1 : i f r

1 6

f

S T f t a n k S > t h i s r ° a d * o e s through woods and 
Z n d l d l r l * T I ' 9 ! - I " * T l / l Q ' W h e r e t h e r e a r e 5 e « " l small patches of 
.-cod.d 4. ea». The d i r t road more or less i s i n the middle of the d i r t f i e l d . 

i n c a t l d ^ h r ^ ^ n f T - b e - ; a r i ^ 5 a r « s ° f Potential environmental concern 
l ^ r ^ V Z ^ T i ^ " ^ J 1 * 1 1 * * * i n r e d o n t h e 5 i t e -P- Back near 
" ~ * * t - - ° t t h e s c , a P Yard was an area appro*in»at=lv 15 f t i n • ' 

ATTACHMENT 



MIM1.10016 

NEW JFRl l f c DEPARTMENT OF ENVIRONIII IIII ll I '^ fc l I IIIII 
D I V ™ UN OF HAZARDOUS WASTE MANAGEMENT 

INVESTIGATION 

Page E of 3 Case #:. 91-01-1 l-9P01s 
Date: January 15, 1991 

NUMMARY: 

•••!..---re photo • 3A was taken were clumps of t h i s whitish/yellow, s o l i d material. 
!o me, t h i s whitish/yellow, s o l i d material looked l i k e metal s a l t s you would 
find .on - the .end' of car battery terminals. Also i n t h i s area there appeared to 
he clumps of various colored paint pigments spread across the s o i l . 

Back i n the area hear where the pipeline went into the marsh i s where the 
Anonymous c a l l e r stated he encountered a l o t of buried debris, crushed 55 
gallon drums, and what he thought smelled l i k e acid vapors. Between t h i s area 
"ad the small patch of woods towards the dirt-road that led out to Crown Point 
Truck Stop, was an area that contained debris, s o l i d chunks of plafstic that 
inoked as i f i t hardened i n a 55 gallon drums, because of i t s shape. Also 
...ere'smell p l a s t i c p e l l e t s that looked l i k e polypropylene p e l l e t s scattered on 
the s o i l . 

Photodraph 5A i s a photo of a p a r t i a l l y crushed 55 gallon drum, whose 
contents, an oranqeish/white, so 1 id. material was.spilling onto.the s o i K 
P h r i t o Q h l A W 3 S taken of a vellow and white s o l i d material that was spread 
V i l -round e tree, near the northeast corner of the d i r t f i e l d . Just to the 
i.»*t of t h i s tree, where the natural gas pipeline goes through the woods was a 
groundhog hole, photograph 1EB. The top six inches of s o i l which the 
groundhog hole passes through i s a s o l i d yellow material. 

As • went further into the woods past the groundhog hole, along the 
n i p e l i n * , I saw two areas (photo's 9B 8= 10B), opposite the groundhog hole, 
where there appeared to be melted p l a s t i c . The vegetation was stressed m 
this area. 

As T „=>=• investigating the Matteo Property I saw a man loading a piece of 
heavy construction equipment onto a flatbed truck. I asked i f he had worked 
on t h i s s i t e , he replied no, but qave me directions as to where I could and 
Mik* Ferrante, the job foreman. I met Mr. Ferrante and asked him what he knew 
about the natural qas pipeline i n s t a l l e d through the Matteo Property! did he 
know anything about buried drums, or did any.of his employees smell odd odors. 
Hr Ferrante stated that his employees uncovered crushed drums, b o t t l e s , end 
broken battery cases, in addition to other debris. I asked about any unusual 
odors, he replied possibly methane gas from decomposition, because the ai ea. 
'was very close to the marsh. 

I"then went to the Matteo Scrap Yard o f f i c e and was met by Jim Matteo, 
r , n e nf the owners of the scrap yard. I explained to Mr. Matteo why I was ̂  
.th»r» and took him to the above areas of potential environmental concern. * 
informed Mr. Matteo that further investigation of-his property, adjacent to 
his scrap yard would be necessary. Hr. Matteo said that he. had cleaned up 
that arPa several vears aqo, that people would dump things on his property . 
i i l ^ i i y . I Also informed Mr. Matteo that i f sampling or a cleanup of h i * 
property i s necessary he . i s f i n a n c i a l l y responsible, even i f he i s not tne one 
who did the dumping, because i t i s his property. 

ATTACHMENT zz 
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MIM1.10018 
KIC-U i c D M / nrrnrrTrirriT OF ENVIRONMENTAL r « - - T T n n 

"^ON OF HAZARDOUS HASTE I li 1N1 tuLI l&W DI 

INVESTIGATION 

> ' ^ e ^ ° f £ * CASE #: 91-01-1 1-SPOls 
DATE: January -15, 1991 

RECOMMENDATIONS AND CONCLUSIONS: 

The e n t i r e Matteo Property, adjacent to the scrap yard was scattered with 
ic was«,e. There appears to be areas of potential environmental concern; 

stressed vegetation, a drum of unknown oranqeish/White. s o l i d material 
- p i l l i n g onto the s o i l , and several areas throughout the property where so i l s 
have been pigmented. 

I recommend further investigation into t h i s s i t e ; s o i l borings, pH 
testing, and HNU monitoring i n some locations. There are several locations 
that I w i l l request Mr. Matteo to sample fo r TCLP on my next v i s i t , they 
as follow, provided the above mentioned monitoring does not indicate 
additional areas of concern: 

1. the contents of tire 55 gallon drum in.photograph 5A 
2. the black sludgy area in photograph 2A 
3. the yellow material around the gopher hole photograph IBB 

ATTACHMENT 



NEW JEr" " DEPARTMENT OF ENVIRONMENTAL - 'ECTION 
Di.ioION OF HAZARDOUS WASTE NANAGEhcnT 

MIM1.10019 

INVESTIGATION 

Page 1 of 5 

CASE #: =l-01-ll-SPCis FILE #: , Q _ p i s _ , PAC #: PTP-U 

BOfTlfcrZ INVESTIGATOR: Robert T 
LOCATION: .Matteo-'-Proper 
ADDRESS: 17t#2 pt. 2 c5/l30 

Thorofare, NJ ''WBh 
COUNTY: Glouceste--
BLOCK: 3E5 LOT: E 
LOCATION TELEPHONE: 60--S45-<">398 
EPA ID #: NA 
LOCAL HEALTH REP: Don. Schneider 
COMPLAINANT: Anonymous 

DATE: 
TIME: 
OWNER 
ADDRESS: 

March 11. I?" 5! 
m- 1 IE"1 out- 150= 
: Matteo Scrap Yar 

3a Tie 

RP: Same 
ADDRESS: 

TELEPHONE: 
TELEPHONE: 

Sams 

009-853^3411 
Anonymous 

NATURE OF COMPLAINT: -ossible i l l e g a l dunpng of batteries and,paint waste 

PHOTOGRAPHS: 

FINDINGS: 

te- I T ; I ,-oni i n i t i a l investigation of 1-15-91 
are referenced below. 

SAMPLE #: NA 

On 3-11-91, Nick Sodano of the SBFO, and myself met with Jim and Fran! 
Matteo, brothers and owners of Matteo Iron and Steel Co. I explained to Jim 
and Franl that Nick a"d I were here to do s o i l borings using a hand auger, 
that our v i s i t was a follow up to my i n i t i a l v i s i t on 1-15-91. Frank Matteo 
was present with Nicl and I while we did s o i l borings along the PSE S. B r i g h t 
away (see attached sfetch). 

Nick and I did a t o t a l of twenty s o i l borings, each was monitored for 
v o l a t i l e organics using an HNU. See the attached map for the location of each 
s o i l boring." The HMU's CLEF 350362) c a l i b r a t i o n was checked with Isobutylene-
p r i o r - t o use by Nick Sodano (the HNU gave a response of 58ppm on each check) 2^ 
The battery was also checked bv Nick and was found to be fully'charged. * . " / H 

also 
depth 
sol 

The followinq data was obtained from the s o i l borings, and HNU; monitoring" 
of each boring (HNU span s e t t i n g of'0-20ppm): _ * - „.. f ,<;» X > ^ ) ! 

1. 
2. 
3. 
4. 

6. 
7. 

deep - auger re j e c t i o n HNU reading 'of 3ppm 2.5 f t 
1.5 

,3.0 "' 
1.0 " 
2.0 " 

( battery checl - HNU f u l l y charged 
'1.0 f t . deep - auger "rejection, HNU reading - none registered-
8 inches deep - auger-rejection,. HNU reading'- none registered 
-HNU recalibrated with.'isobutylene by Nid^'Sodano^lOO*/. response 
8 inches deep - auger'rejection, HNU reading -;none registered 



MIM 1.10020 
NEW JE r' ' DEPARTMENT OF ENVIRONMENTAL "." 'ECTION 

D,•.alON OF HAZARDOUS WASTE MANAGEi.e.Vr 

INVESTIGATION 

Page E- of 5 Case #: 91-01-11-SPD!: 
Date: March 11, 1991 

SUMMARY: 

9. 10 inches deep - auger r e j e c t i o n , HNU reading - none registered 
10. 10 " " - " » ii ii ... »— - ' • 

' - i n i t i a l response of 
.>2uppm, then nothing, a shovel was then used to go to a depth of 
approximately 14 inches, but no reading was registered. 

Borings 11 through SO were between 8 to 12 inches deep due to the high 
concentration of s o l i d waste i n the s o i l . Each was monitored with the HNU, 
but no readings were registered. * 

_ A f t e r t h e s o i l borings were completed I took Nick and Frank Matteo to the 
areas of potential concern that I noted, i n the i n i t i a l inspection of 1-15-91. 
Frank Matteo -was then instructed that these areas, i d e n t i f i e d below would have '.. 
to be sampled and analysed by TCLP using a NJ,"state c e r t i f i e d lab. * 

The f i r s t location of potential environmental concern was a p a r t i a l l y 
crushed 55 gallon drum whose orangeish/white, s o l i d material was s p i l l i n g onto 
the ground (photo 5A). The HNU was placed inside t h i s drum, but no reeding 
was registered. Approximately 60 f t . to the west of t h i s drum were 2 crushed 
55 gallon drums. Oozing out onto the s o i l , of the 2 crushed drums was a 
thick, black material that had an odor l i k e a petroleum product. Which could 
be^detected while standing next to these drums. An HNU reading was taken and 
a leading of <5ppm (0-20ppm span setting) was registered. Also i n t h i s same 
general area was another crushed 55 gallon drum that contained a brown, soft 
s o l i d that emanated a sweet v o l a t i l e odor. A piece of said s o l i d was ground 
up and placed under a pla s t i c cup, the HNU.qave a response varyinn from 
70-100ppm. ' 

In i b i s general area at least 30 55 gallon drums were counted. Most of 
xnese orums were a l l rusted away and. appeared to be empty. I t should also be 
noted that t h i s area appeared to be f i l l e d , or had s o i l bulldozed over i t . 
There could be additional drums located under the s o i l i n t h i s area, 
additional investigation is needed here. There were also crushed p l a s t i c 
lined drums, which usually contain corrosive or reactive materials located -*n 
this area. 

Approximately 45 f t . to the northwest of the 2 crushed 55 gallon drums 
was another p a r t i a l l y crushed 55 gallon drum. This drum contained a blue and 
yellow s o l i d material, whose contents were s p i l l i n g onto the s o i l . The HNU 
was placed into t h i s drum, but no reading was registered. 

About 100 yds. southwest of the 55 gallon drum containing the blue and 
yellow s o l i d material was a groundhog hole (photo 12B). The top 6 inches of 
so i l around the groundhog hole was composed of a yellow and white s o l i d 
material. I t could not be determined how far t h i s material extended 
l a t e r a l l y , i t went at least 35 yds. to the southeast where i t was spread 
around a tree (see photo 1A). An HNU reading was taken of t h i s material at 
the groundhog hole, but no reading was registered. 

ATTACHMENT 

— .^d^__Jth>r^^.. 



MIM1.10021 
NEW JE"" '•' DEPARTMENT OF ENVIRONMENTAL .•""•' TECTION 

DV..JION OF HAZARDOUS WASTE MANAGEl i" 

INVESTIGATION 

Page 3 of 5 . CASE #: 91-01-1i-SPOls 
: DATE: March 11, 1991 

SUMMARY:. 

A stained area of s o i l approximately 1 f t . i n diameter x 6-8 inches deep 
was noted about 45 yds. southeast of the above mentioned groundhog hole. The 
soi l looked as i f a petroleum product had been dumped there. An HNU reading 
was taken of t n i s material, but no reading was registered. Another, area of . 
stained s o i l was noted about E0 yds. east of above stained s o i l , that was 
approximately the same size. When the s o i l was overturned i t was a pale 
yellow color and what looked l i k e a painters dust mask was found, stained with 
•same yellow powdery material. An HNU reading was taken and a reading (span 
setting 0-E0ppm) of 15ppm 'was registered. Jim Matteo.joined F*rank Matteo, 
Mick Sodano, and myself at t h i s point. 

Nick and I pointed out to Jim Matteo the areas we had pointed out to 
Frank Matteo as being areas of potential environmental concern. I informed 
Jim Matteo that these areas would need to be addressed by having a NJ, state 
c e r t i f i e d lab c o l l e c t samples and analyze the material using the TCLF" test. 

The following violations were issued on two Field Notices of violations 
(FNOV's) for the discharge of petroleum products. The f i r s t release being at 
the E. crushed 55 gallon drums located between the partially crushed drum that 
contained the orangeish/white, solid material and the partially Crushed 55 
gallon drum that contained the blue and yellow solid material. The second 
discharge Was located.45 yds. southeast of the groundhog hole with the yellow 
and white solids around i t . NJSA 58:10-S3.11(c) discharge of a hazardous 
substance and NJSA 53:10-E3.11(e) failure to notify the Department of 
discharge were issued by me. NJAC 7:14A-1.2(c) discharge of a pollutant no.t 
in accordance with a valid NJPDES permit was' issued by Hick Sodano. 
Compliance for both F NOV7s is scheduled for ..4-11-91. 

Prior to leaving, Jim and Frank Matteo were told by" myself and Nick to 
have the following sampled and analyzed for TCLP by a NJ, state c e r t i f i e d 
lab, and to isolate the material.in the 55 gallon drums: 

1. the p a r t i a l l y crushed 55 gallon drum of blue and yellow s o l i d -
material 

8. the p a r t i a l l y crushed 55 gallon drum of orangeish/white, s o l i d 
material, photo 5A 

3. the 2 crushed 55 gallon drums of what appears to be a waste 
petroleum product 

4. the s o l i d yellow and white material around the groundhog hole, 
photo 12B. " 

Jim and Frank Matteo were instructed to forward sample results to me for 
review before any disposal of the above l i s t e d material i s undertaken. 

I t should be noted that Nick Sodano and myself informed Frank and Jim 
Matteo that i f they f a i l e d to have the above.1 isted material analyzed, they ' 
could be in v i o l a t i o n of NJAC'7:26-8.5(a) which carries a.penalty of 
$10,000.00. Jim Matteo said not to worry that they intend to comply with the 
2 FNOV's issued, and were w i l l i n q to cooperate. 

ATTACHMENT 
_. 
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NEW. JF'; v DEPARTMENT OF ENVIRONMENTAL- TECTION 
P.. .JlON OF HAZARDOUS WASTE MANAGEi.u..-\ 

M I M 1.10023 

INVESTIGATION 

Page 5 o f 5 CASE # : 9 1 - 0 1 - 1 l - S P O l s 
DATE: M a r c h . l l , ! ?9 i 

RECOMMENDATIONS AND CONCLUSIONS: 

In addition to the sampling outlined above, several areas of potential 
environmental concern s t i l l exist and need to be addressed, 'thjey are as 
follows • 

1. $ contractor w i l l be needed to further investigate the area where 
the 2 crushed 55 gallon drums .of what appears to be a petroleum 
product is located. This area, contained numerous £ >30 rusted) empty 

: 55 gallon drums and appeared to have been backfilled or had s o i l 
bulldozed over i t . Also scattered . in t h i s area were several crushed 
p l a s t i c lined drums. These types of drums are usually used to store 

,i corrosive or reactive materials. 

' 2. Because the hand auger was unable to penetrate the s o i l below a foot 
i n the majority of borings performed?.test p i t s w i l l need to be dug. 
The test p i t s w i l l be needed to confirm i f there ars@buried? crushed 
and p a r t i a l l y crushed 55 gallon drums onsitej ©r̂ 5T)if there are 
pockets of what the anonymous c a l l e r stated were what he believed to 

, be acidic odors. Because these test p i t s w i l l be in the area .of 8 
. 1 underground pip'elines/PSE l- G pipeline (609-573-2003) and Laurel 
;; ' pipeline (609-848-3076) both w i l l need to be n o t i f i e d at least 24 

hrs. i n advance of any digging. 

Based on the presence of v o l a t i l e organics and that drums are present 
that are used to contain corrosive or reactive materials, I am recommending 
that Matteo Iron and Steel Co. hire a contractor to further investigate the 
above areas of concern. Also the anonymous ca l l e r who called in t h i s 
ir.mp">a.int ( i n i t i a l report i-15-91 V» co'mpiained of inhaling what he thought 
were acidic vapors i n the area where the pipeline enters the marsh, and he has 
complained of having irregular nosebleeds and s p l i t l i p s since he has worked 
on'this s i t e . No further investigative work shall commence u n t i l a contractor 
has been hired and a s i t e health and. safety plan has been submitted and 
reviewed by t h i s o f f i c e . 
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MB*. JSflSEY DtePftR; ftt.N i j-Ur ENVIROftrlENT At 'PROTECTION MIM 1.10024 
P 'ISION OF HAZARDOUS -WASTE MANAS' M± 

INVESTIGATION 

Page i or 4 

CASE 31 i-S?Q:s 

INVESTIGATOR: Robert T. Gomez 
LOCATION: Matteo Property 
ADDRESS: 1708 Rt./255/13® 

Thorofare, NJ- 8S8SS 
COUNTY: Gloucester 
BLOCK: 325 LOT: £ 
LOCATION TELEPHONE: Si29.-S45-0358 
EPA ID #: NA , 
LOCAL HEALTH REP: Don Schneider 
COMPLAINANT: .Anonymous 
NATURE OF COMPLAINT: 

PHOTOGRAPHS': NA 

FINDINGS: 

FILE #: PAC 

DATE: May .21, 1351 
. TIME: i n - £520 out- -1.305 
OWNER: Matteo Sera3 Yard 
ADDRESS: Same 

RP: Same 
ADDRESS: Same 

TELEPHONE: ££9-333-34ii 
» . TELEPHONE: Anor-yraous 
:'ossi bie i 1 legal . dumping of batteries and paint waste, 

0 

SAMPLE #: YES - -WS-1,2,3, and 4 

On the above date and location I met with the following people to witness the 
sampling of the contents of three drums and one s o i l sample.' Present curina 
sampling were B i l l Smith, consultant for Matteo's, Dan Kurtzwan, Esp. , 
attorney assisting Tony Oiivo,- attorney f o r Matteo's, Tony olivo, Jeff Gerlach 
and Christine Blunde.12, ERM samplers, John Mark and Paul Sehiitz, drum 
over-packers for ERM, Tow Hires of QC Labs, and Frank Matteo. The following 
information was observed during the sampling. 

1. Sample wS - 1'.: Orange and white s o l i d material. 

This sample was collected from a 55 gallon drum at 1040 hrs. 
OVA reading rsconces was \% 'pom inside the crura (background 3 ppm). 
There were no v i s i b l e markings on the deteriorating drum. The 
samplers were i n level C protection. 

-. S. Sample WS. - 2: Black siudgy petroleum product 

This sample was collected from a 55 gallon drum at 1100 hrs. 
No .OVA reading was recorded i n or around t h i s drum. This drum 
was flattened out from side to sice and there were no v i s i b l e 
markings on i t . The samplers were .in level C protection. 

3- Sample.WS - 3: Blue T Recf and Yellow solids- . ' ". 

This sample was Collected from a 55 gallon drum at 1125 hrs. 
OVA reading recorded was 10 ppm inside t i e drum. ' Trie,-solids, 
that were exposed to the atmosphere were blue, but the solids 
under the blue were red and yellow. There were no v i s i b l e 
markings on the deteriorating drum. The samplers were i n level 
C protection 

ATTACHMENT 



MIMl 10025 NEvw_J^B£iXJ3^^ 

INVESTIGALISN 

Page £ c 

SUMMARY: 

Case. #:yi-f:-i.i-S-'L-ls' 
Date: May £1, 195: 

4. • Sample wS - 4: Yellow," powdery, so l i c material 

• This sample was collected from a depth of S inches below f-e 
surface of the -around at tne ground hog hole at •HAS.hrs.. here 
was no OVA reading registered. A duplicate sample was collecuec 
of t h i s material and i n acdition t o being anai-ysec f o r T'Jw/-', at 
wi l l also be analyzed f o r sulfur. . B i l l .Smith suggested that. is 
•be analyzed for sulfur- because i t looks l i k e s u l f u r . 

T f t f B ^ i r ; 5 5 sale that the sarcoies w i l l be held -or at least £ rcont-s., J h i s i s 
Pvent further analytical work needs to be done. R veroa: com; x rma * x u.; 

of analytical r e s u l t s should be. received i n £ to s W«SK*. 

-: h a^ Tj - <t»st- oHs), B i l l Smith t o l d ms he'would suomxt a l e t t e r out i i nine 
rn*"w«r* that has been cone t o date, and the won* that s t x l i .needs t o be cone. 
i i H q-,itr, s-d T aqreed that within A t o S.weeks a draft oroposai (sccoe or 
wA r W ) W w i l l h B submitted t o me for review, then i t w i l l be sent out t o vencors 
t o bid on. B i l l Smith estimated that i t w i l l take about i ween to co tne 
work. 

r ; ; l o o , ± ^ ^ t £ be due alternating sices along the P3E & S oioeline. 
^ l a ' s ^ i s 1* feet wide-and test p i t s - w i l l . o e dug 3* t o 4*. feet on either 
;'inp of "the easement, wnere tne ground was not disturbed from i n s t a t i n g tne 

-. i*e. • Test 'Pits w i l l also be dug i n the area that isperperaxcuxar 30 tne 
the pipeline enters the water. The test p i t s w i i l . b e every i s * t o 

feet apart (see sketch). A menu of sampling parameters w i l l be BuD»i«eo 
with a ra t i o n a l f o r each; on the day the test p i t s are dug tne parameters wx x 
be chosen i n the field-according t o what i s rqunc. samp.es wxxx .nen.ue se,.„ 
t o a state c e r t i f i e d lab. 

As • was le a v i n g the drum overpackers from ERM arrived on s i t e . I t was acreed 
that the drums would be overpaeked and then stored behind the o f f i c e , penexng 
-he r e s u l t s of the an a l y t i c a l work. I t o l d B i l l Smith not t o begxn 
ovprpacking the s o i l s (US - 4) at tne groundhog hole because there was a very 
large area of contaminatec s o i l s there. : I f the analytical cata snows tnxs 
material i s hazardous then i t can se excavated. 

ATTACHMENT 
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T •I^itOf-t ieif iMOUS WASTE MANAS' Vf 

& ' 
/ , 

CASE #: S;~aA:::-£--u:5 
. DATE: ^sy 21', 1551 

•>V.ENDATI0NS AND- CONCLUSIONS:. 

~ c 3 WSSKS a verbal 'confirmation of the analytical results, w i l l be 
i 5,3, then disposal of the cruras w i l l de i n i t i a t e d . Soil sarsiDi'ss 
be' collected frots the areas unaer and around the drums, i f . the 

W 5 S a hazardous waste or substance. No work w i l l bee in. at the s i t e 
?: ' u n t ' i l the scope o" work has been reviewed and aoprovec by the 

- -he scope of work w i l l be 'submitted within 4 to S weeks. 

•.'id ze noted that J->, and Erark Matteo have been ve^y-cooperative 
• t n i s investigation. 

INVESUSATION 

.:• ;•. of 4 

U.^ITJ , 
• —3c; T r>vo~> o r • . ? ice* T IZQ—I-- O q-fevo~::3-

ATTACHMENT 
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DIVISION n v RESPONSIBLE FAKXX ax . 

FOIXOWUP TwrrgRTTGATIOH 

Page 1 of / » 
F I L E #: 08-20-07 PAC; PTP 

CASE #: 91-8-12-1719-04 r . 
• ' DATE: 1/14/92 

1708 U.S. Route 130 
Thorofare, NJ 08086 
J i m or Frank Matteo 0WNER/RP: same 

ADDRESS: Crown Point Roaa ADDRESS: same 
West Deptford BLOCK/LOT: 128/2 (perhaps lot 1 also) 

COUNT*: Gloucester t ' 
LOCATION TELEPHONE: 845-0398 
EPA ID #: na TELEPHONE: 853-3405 
LOCAL HEALTH REP: Chip Woods TELEPHONE: 346-8000 

_ ̂  SAMPLE. #:none 
PHOTOGRAPHS: uunm *q[ 

FINDINGS: • ' 

on site this date to witness^ 

Dave combpy of QC, Scptt ™ £ g j person of Buckeye Pipeline, Tony 

2 £ E O T P S S £ S T B o ^ l e n W F o r n e y , . 

Mr. smith states that i f there a r e ^ a c « * £ \ £ £ *£ce 
informant. I stated that ^ . ^ f S s i s ! The attorney Bob Millenky stated 
man gave his name on » ' decisions gave Matteo the right to view 

• r̂ p̂ irĉ eŝ rs. 
on the grounds surface. * J ^ * Z ? * g ? submit to this office. The yellow 
maps of geophysical work which ERM ™ ™ „ c o u n t e r e d m o s t l y from 0--4-. A 

, material and a white granulax material ™™ * n c ° ™ reflected same with.an 
petroleum odor was encountered at 2 . ™ " . ^ a head space of 780 ppm. 
ambient reading of 32 ppm in « » J»l£ (P*gJ) ™ t i p of the PID near the 
-in the hole- reading was < ^ a i n e d £ M 4 ^ de|th gave a PIP response 
sidewall of the excavation. ^ ^ J ^ ^ J e / ^ p i e s were taken as follows 
v 0As

1^T-2 i. nand e2.-°4 1- ^ Z ^ S S T ^ ™ at 2-4- interval and BNA 
from s o i l s at 6' depth. 

H « ~ « e d the position- I chose l<"="^»» 0 ™ l o o s e 3 o l l . N e x t to the 

Z M J ^ 2 — — — . INVESTIGATOR SIGNATURE 
SUPERVISOR SIGNATURE 
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VPW J P H S E T T > F T n P ' ~ C T W ' 0 1 ? EMVIRO"MBWTAt. PROTECTION 
^ T ^ I T S y g l g S n t t j e PARTY SITE REMEDIATION-

Page 2 of 

FOLLOWUP INVESTIGATION 
CASE #: 91-8-12-1719-04 
DATE: 1/14/92 

lying on the ground with i t roots c S i ^ t h r ^ ( ^ , to 
stated that he had observed * J " ^ 1 ^ Two test pits 

r / e E x " ^ . ^ ^ ^ we only encountered a drum l i d 

.~ring. 

Area 2 (pipeline) , 
. „ f r o m the PSE&G pipeline. No PID responses were 

Test Pit #2 was done 10 from tne * _ d w a t e r { p hoto) which entered 

? h ^ c a ^ ^ 

Test pit #3 was done * > ' * ^ ^ ^ J £ j ^ ^ r & Z i f ^ S ^ K 
had battery-casing strewn on the 9 r° u" d* . J / S ^ h e way to the rivers edgfe. A 
the entire area was filled f ^ ^ " " ^ ? i ^ e l L i the 2-4V level. 
PP metals sample was taken in the pit * t J t e 0 2 petroleum odor 
just below this. level groundwater^ was e ^ ° ^ ^ d l v h o t o s ) . A 
was noted and brilliant rainbow 9 * ; e " s ^ r ° h f g r a t e d rone was obtained-for 

filtration). y 
. . ̂ ..htg time. I stated that 15 test pits were 

Attorney Dan Kurtzman a r r ^ t e r That number could be adjusted 
not necessarily the final ™ * J * J ^ ^ " Z £ w h l t appears reasonable. Smith 
upward or downward based o n ^ ^ ^ " L ^ V area l a n d two more in area 2 
»nd I agreed that a minimum of two more pits m ar 

— wouUu'occor - tomorrow. I departed. 

CONCLUSIONS AND RECOMMENDATION si t — 

1. I believe that the drums which l'observed ̂ r e possib^r 
area regraded. The area appeared to have been " £ £ ^ \ h ? ' g L Z Z % f Z*l 
comment? support this t h e o r y . ^ J * ^ ^ ~ « » ^ t , ^ ^ ? ^ - S 5 l 5 ^ 

^ t ^ 1 3 

the most effective way to address this site.. 

2. More sampling and test pits tomorrow. 

SUPERVISOR SIGNATURE 
INVESTIGATOR SIGNATURE 

ATTACHMENT̂  
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TWUFSTTGATION 

Page 1 of 1 

CASE *: 91-8-12-1719-04 
FILE *: 08-20-07 PAC: PTP 

DATE"- 1/3/92 
TIME: iiulOOO out-1138 

ADDRESS: 

1708 U.S. Route 130 
Thorofare, NJ 08086 
Jim or Frank Matteo 
Crown Point Road 
West Deptford 

rouNTY: Gloucester 
SSATIOM TELEPHONE: 845-0398 

EPA ID # :• n a . 
LOCAL HEALTH REP: Chip Woodŝ  tLtrnun.-- — - j i M , 

OUNER/RP: same 
ADDRESS: same 

BLOCK/LOT: 128/2 (perhaps 

g 

TELEPHONE: 853-3405 
TELEPHONE: 346-8000 

lot 1 also) 

PHOTOGRAPHS: none 
SAMPLE f:none 

geophysical survey done by ERM. 

. . . t h e r e s u l t s of the geophysical survey as follows: Hr. McQuown explained the results oi 

AREA 1 (k̂ own drui»~dump_area) 

numerous anomolies - e n o t e d b y j n d u c ^ w a ^ S ' 
produced so much interference as to £ J ™ l £ J e d w i t h responses which 
some of the anomolie areas and five ^ " J " " ^ ^ o f the "signature" of a 
SMcQuown interpret.- as fiZ^/^gfiZ* showed buried material, 
drum. Mr. McQuown stated that otner ano that some "shot in the 

none of which were the sneo a drum A l J ^ ^ ^ < 

t ! ^ ^ ^ ^ ^ ^ ^ ^ n i m- s a m p l i n 9 would not °ccur : 

f l i n g s o f "household trash" in such areas. 

Area 2 ̂ Pipeline) . ' 
. , T n fact it was uncertain whether tne 

No clear drum ^ a t f e % / X tra^ects closest to the river. Mr McQuown 
pipeline was found in two of ̂ ^ ^ f ^ \ y p i c a l for clayey soils which 
explained that this masking Pte™'" Excavation in that area should 
attenuate the radar signal. 1 »*f e°isJJ*„ from the pipeline. Mr. Smith 
proceed as per the plan - ^ ^ ^ J ^ ^ U M people would probably mean 
stated coordination with P S E ^ u , 1992I stated 
that excavation < ^ ™ * £ ^ m £ i i i t * * that he would call \o confinn 
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nTk/TRTriN OF RESPONSIBLE PARTY SITE REMEDIATION 

. FOLLOWUP INVESTIGATION 

Page 1 of <0 

CASE ft. 91-B-12-1719-04 FILE #: 08-20-07 PAC: PTP 

INVESTIGATOR: Nick Sodano DATE: 1/15/92 
SITE NAME: Matteo Iron & Steel Company TIME: in-0800 out-14^0 

1708 U.S. Route 130 
Thorofare. NJ 080B6 
Jim or frank Matteo 

ADDRESS: Crown Point Road OWNER/RP: same 
West Deptford ADDRESS: same 

COUNTY: Gloucester BLOCK/LOT: 128/2 (perhaps lot 1 also) 
LOCATION TELEPHONE: 845-0398 
EPA IDH ' na * 
LOCAL HEALTH REP: Chip Woods TELEPHONE: 853-3405 
COMPLAINANT: Nick Sodano TELEPHONE: 346-8000 
NATURE OF COMPLAINT: Hazardous substances discharged into l a n d f i l l 

PHOTOGRAPHS: none SAMPLE #:none 

FINDINGS: 

On s i t e this date to witness continued test pits and sampling. On site this 
morning are Dave Comboy of QC, Scott McQuown of ERM, B i l l Smith, Tony Dlivo, 
Paul Schiltz (backhoe operator) of Enviroclean, George Pierson of Buckeye 
Pipeline, Tony Cappello of PSE&G, and Mr. Dan Kurtzman (attorney). 

AREA 1 (known drum dump area) ' ' • . 
Test Pit #3 (TP3) was advanced i n the area of geophysical anomalies which w i l l 
be documented i n the ERM report to be submitted later to this office.The 0 r -2 ' 
hoebucket revealed a layer of black material at the bottom of the excavation. 
The material i n the bucket emitted a strong petroleum odor and although the 
BXcavaiiu.T i t s e l f did not give such a strong odor to ambient air, i t pruuuued 
a *30 ppm PID reading in localized,areas of the p i t , The f i r s t bucketload was 
dumped and the secorid bucketload revealed a viscbusbla seeping into 
the excavation from the sidewalls.' The material in the second bucketload 
contained.what appeared to be a ripped, flatted drum (photo) which s t i l l had a 
rounded edge and seam. A' bung" cap was found, iri the area and a threaded female;, 
f i t t i n g was found which appeared to be a former bunghole for a drum. Samples-, 
were taken at the 2' & 4^ levels (see table below)......Water which poured into, -

' the excavation was agreed to; profc«biy;represent a perched zone and further -. , 
digging was decided against since the aquiclude could be pierced. Sample of 
the black liquid gave a positive reading on the Clor-n-oil test k i t . 

A second excavation (TP8) was made>thirty feet towards the PSE&G pipeline 
from TP3. This revealed a;dry white powder and the ubiquitous yellow material, 

- (photo) . Since the' whi'te> i»teriaY. was; getting airtorne,:..-^; stopped the 
•XCavation.and requested"the hoe bperator to reorient:the hoe upwind and to 
put on a respirator. Having done so, the hoe operator proceeded and revealed. 

' #V black layer just below the yellow. The black layer^appeared heterogeneous, : 

• in-texture and was leaking contaminated black water confirming the previous.. . 
lU«picions that there was a localized perched-iuiie.":Samples were taken (see 

£fc*bl» below). 

iupERv̂ soR SIGNATURE ATTACHMENT r x — INVESTIGATOR SIGNATURE 



NEW J. .EY DEPARTMENT OF ENVIRONMENTAL EJECTION 
DIVISION OF RESPONSIBLE PARTY SITE REMEDIATION 

FOLLOWUP INVESTIGATION 

Fags 2 of 3 CASE 91-8~12-mS-G4 
DATE:. 1/1*792- • 

-5 

Earlier, TP6 and-TP7 wsie advanced i n the area where*the PSE&G pipeline bends 
to enter the creek. In both casesr no PID readings were obtained but-rainbow 
sheens were noted, on the groundwater which entered the pits. Additionally, 
the pH of the groundwater was basically neutral. The table below represents 
s o i l samples unless the parameter i s followed by a "-gw" in which case' i t 
represents a groundwater sample. • • • • 

Test P i t * Sample Parameter Test Pit# • Sample Parameter 
Depth Depth 

1 2' VOC|TPH|PPmetal 5 - •4' PPmetai-Sludge 
1 6* BNAfTPH 5 4' •: Pb;TPH-gw 
2 4' PPraetaIs:TPH 5 4' PPmetl;TPH 
2 7' TPH • ' b 4', TPHjPPmetals 
3 2.5' ;•. TPB;VOC?PCB,BNA 6 ' ' 4' BTEX,Pb,TPH-gw 

• 4 
2' • TPHfPPinetal 7 4' PPmetl; TPH; BNA 

8 2' ' PPmetl: CN • 
8 7' TPH 

CONCLUSIONS AND RECOMMENDATIONS: •. 

1. Await sampling results. 

the creek. 

^WV7 

SUPERVISORS IGNATURE G6Z 
ATTACHMEKT INVEST 13AT0R SIGNATURE 
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Fo. , i f DWM-051 C 
1/86 

SKETCH 

NE. .RSEY DEPARTMENT OF ENVIRONMENTAL PRO, i TION 
DIVISION OF WASTE MANAGEMENT r K U l ~ , , O N 3 <rT3 

INVESTIGATION 

C A S E * 

DATE j J l S / f ^ 

'9% 
4* 

4*' 
"Jf S*/. rtr, y j 

I 

I*1 

SCALE. ASphJf^ 
Include directional arrow. 

Superviso r Signature I 
| Investigator Signature "~ 

COmS: ^ White • DWMFile YeOow • Local Health Dept . . 
K •"«* -Investigator 
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Scott A. Welner 
Commissioner 

State of New Jersey 
Department of Environmental Protection and Energy 

Division of Responsible Party Site Remediation 
Southern Field Office 
20 Clementon Road 
Glbbsboro. NJ 08026 
Tel. # 609-346-8000 
Fax. #609-346-8010 Karl J. Delaney 

Director 

Matteo Iron & Steel Company 
1708 U.S. Route 130 
Thorofare, NJ 08086 

Hay 28, 1992 

Dear Hr. Hatteo: 

I have reproduced, in part, the February 26, 1992 analytical data in table form along with the 
applicable (proposed*! regulatory levels. All data is expressed in parts per million. 

DcDth Parameter Result Limit Comnent 

TP-1 
TP-1 

4' TPH 4,W0 10,000 No VOCs or Hetals 
TP-1 
TP-1 6' CtPiK 11.880 10.000 Some Semi's. GU Droximitv unkn. 

1P-2 4' TPH 3,920 10,000 No Metals 

TP-2 7» TPH 233 10.000 

TP-3 3' WpliY 44.600 10.000 No PCB. Feu Semi's and VOC 

TP-4 4' —\̂ t>— 2.700 600 Samples at groundwater 

TP-4 
TP-4 

Arseni^ 120 2° n n •> 
TP-4 
TP-4 4> TPH 1.530 10.000 n a a 

if-5 4' V^adN 13,300 600 Samples at groundwater 

TP-5 rteM^ 180 0.01 Ground Water Sample - No TPH 

TP-5 4* TP*-' 4.160 10.000 Samoles at groundwater 

TP-6 GU (TPH2 80 1 Ground Water Sample 

TP-6 GU (feed) 130 0.01 Ground Water Sample 

TP-6 
TP-6 

Uead) 1,100 600 , Sample at groundwater TP-6 
TP-6 4' TPH 4.590 10.000 Samole at groundwater 

TP-7 4' TPH " 4,090 10,000 Sample at groundwater 

TP-7 
TP-7 

*' BR-—. various semivolatile compounds found TP-7 
TP-7 4« fTSd) 39.200 600 Sample at groundwater 

As I discussed with Mr. Olivo yesterday, there are numerous mitigation options for the contamination 
noted above. A meeting is requested with to discuss the results and resolution of this matter in 
the context of «Memorandum of Agreement. * The "limits" above are based on proposed regulation 
which may change, prior to promulgation. 

Sincerely, 

NS 
c: William Dunfee, SBFO 

GCH0 
Tony Olivo, Esq. 
Christine Neeley, PSE8G 
case fiUVOS-ZO-OTM 

Nick Si 

HSHS I I 

NewJersey b an Equal Opportunity Employer 
Recycled riper 

ATTACHMENT 
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CWutln* Todd Whitrf 
Governor 

Department of Environmental Protection Robert C. Shinn, Jr. 
Commissioner 

TO: 

FROM: 

SUBJECT: 

13 193Q 
KENNETH J . KIXJO, SECTION CHIEF. 
SITE ASSESSMENT/ENVIRONMENTAL MEASUREMENTS SECTION 

THOMAS, J . COZZI, SECTION CHIEF 
BUREAU OP SITE MANAGEMENT 

SAMPLING AND BACKHOE FOR MATTEO SITE 

Site Name: Matteo Brothers 

Location: West Deptford Township^ Gloucester County 
Job Number: H200B700 , 

£0$ 

it 

V 

Attached, please find anInterdiviaional Work Request for Sampling^and"subsequent 
i n a i ^ e s ! along with a Workplan and Health and Safety Plan for the Matteo Site. 

Portions of this site were used as a. l a n d f i l l until the 1970s. Two (2) 
underground Pipelines (Buckeye and PSE&G) run through the. s i t ; £ 
MBfiO w i l l be contacted by the Bureau of Site Management prior to initiating the 

•itawork. | • . .'«.'„ • - . • • 

^ a d d i t i o n to this work, we are'also requesting that thej,ervixes ^ ^ " ^ 
Jersey Geological Survey (NJGS) be secured to provide a backhoe with operator to 
^ o l v a t e ^ e s t p i t s . Approximately five <5r test pits w i l l be dug forjretrreval 
I f Z l l samples; two (2) of these test pits w i l l be i n the vicinity of the 
Sorementi^ed pipeline's. Test pits w i l l be located using the Global Positioning 
i i t - l l i t e system. Soil, sediment, and surface water samples w i l l Je^obtaxned^by 
th*Bure*u of Environmental Measurements and Quality Assurance, with Health and 
• S i t y oversight by the Office of Site Safety and Health. The number of samples 
•»4*the parameters' are described in the attached Workplan. 

iVLm estimated that the"total f i e l d time for this effort i s two (2) days and 

u t i l i z e in-house personnel. . 

pUa.« contact the Site Manager, Carlton Bergman (3-6621), at your earliest 
«fonY«nience to schedule this work and with any questions.-

Afetiichme'nt 

at 

i -

D. Pasicznyk, NJGS 
M. McCann/ BEERA 

i •• . 
C . Bergman,' BSM • 
P. Zarj.Ho,.- BEMQA.I 

4111 
same 

New Jersey is in Equii Opportunity Ewpioyer 
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S I T E INVESTIGATION WORKPLAN . 0 

N ' . ? 0 R \ " . ^ v"':.' <; 

,JAMES MATTEO & SONS; INC. SITE 
WEST DEPTFORD TOWNSHIP, GLOUCESTER COUNTY .. . j . . • • 

Preliminary Assessment. . . 

| u i Site background. / 

James Matteo & Sons, Inc. site, (a.k.a. Matteo Iron & Metal) has : 
*te«n known to the Department sincef circa ̂ 1972. Landfilling of solid 
find industrial wastes•has apparently occurred over _an approximately ; 

f 10 acre site, bounded by a residential trailer park, U.S, Routes 
130/295/ and wetlands of the Horseshoe Branch, of theJlessian Run and 

rf5Jodbury Creek. These waterways are classified as FWf-NT/SE2; 
IfttSrways in which there may be a salt water/fresh water interface, „ 

$ M d«termined by salinity measurements at mean high tide. . .... 
(H.J.A.C.7:9B-1.15(b)6.x). 

Tho site i s located in the Inner Coastal Plain geologic sub-province. •; 
'Bit. soils are characterized as loamy sands (Soil Survey, Gloucester 
County, New Jersey, USDA 1962). A site locator map i s attached ; . 
(Figure l ) . _ - _ ' -7 •': • .V • :-'7/r \' : .• 

1.2;, Previous'• investigat ion. . 

iW^*ous investigation of the subject property has included numerous 
' <ait* v i s i t s by Department representatives, some of which apparently 
Z l i v l resulted in the on-site burial of wastes (circa 1972), issuance 
£2f Kotica(s) of Violation, drum removal actions, and collection of, . . 
. ffdS'ft land solid samples from discarded drums and of soil/solid . • 
SItrices. Samples of solid/sludges collected during one drum 
•ISJing episode identified total recoverable petroleum hydrocarbons. 
(*i?HC^) at < 699,190 ppm. 

^kouaents in the f i l e suggest that materials disposed of onsite have , 
Mwbittded* incinerator ash, from the reclamation of copper from ; . , 
* ijEulAted wire, and production wastes from New Jersey Zinc, in . . 
f f l S S I S n to what appear to;*erwastes,attributable to Matteo's former^, 
pS«?wrv-metals reclamation.husiness. . r;.̂-." 

||i«|.^iu»cent investigation. L ->,r-^
: ^'^^'^''^^r^^ 

M.'jtl'.' -PSE&G pipeline construction. An anonymous' complaint made^to 
S K f i M a r t S a a t oS 11 January 1991, alleged exposure ̂ o a-hazardous , 
#*&H&nce ("acidic vapors") during excavation for^a natural .gas , . : , 
TOBESnVacross the subject;- site.. vTfa* .cbmplai|^. reported. ,., 
S B S S S I r S g ^ u r n S E S S ? ^ ^ ^ P ^ % y ^ ^ ! 5 j ? ^ 
fi»Mfy» This complaint resulted in ithe,14-1?1 January 1992 excayatipiv 
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?C«Veri areas along the adjacent PSE&G and Buckeye Pipelines . (Area 1, the 
%«»Xnown, drum dump", and Area 2 "pipeline") :were , investigated via 
^%«ophysics and tes t p i t excavation. Sheens;were observed on ground 
#i£er entering the test pits. An unidentified, "dry, white powder",: 

«lvi«Y green, yellow and black substances,, and a ''viscous black - -'• 
Pll4.quid" were encountered during test p i t excavation. 

. ^ J ^ i l y t i c a l results indicated the presence of TPHC f < 44,600 ppm), 
5 T i ^ W l i c (< 120 ppm), and lead (< 39, 200 ppm) in so i l s * and TPHC (< 
b^br%Q00' ppb) and lead (< 130,000 ppb) i n the ground water within the 

fftSt pit*. Field notes made by the. Department representative indicate 
gjp$p£ ground water i n the area where the PSE&G .pipeline"entered "the 

Vf..*-̂' KdOsian Run appeared to be contaminated. A ground water 
• investigation plan was drawn up by the Department, but the 
flltvsatigation was not performed. '*.:.#•"..' 

'Ifais2„*"Aerial photo review. In April 1994 a review of NJDEP Division 
<$£tCoastal Resources aerial photographs was completed by BEERA. 
t£|£d«ncfr<of land disturbance/site alteration was apparent throughout ' 
th* period 1957 to 1979, including what appeared to be f i l l i n g along,. 
Sffi^Hassian Run on'the site's northern boundary. What appeared to be 
3§£i&*$piles, vehicles; and discolored areas Were also apparent in 
®l«#photographsjireviewed.: •/•^esphotbgrapns.-. indicate that ti\mexov&S>th' 
flijtuotures ( i e : houses, barns, sheds,-etc) have existed on the site-:.*.* 
an^thto-'past, the jmajority of; which appear to have been demolished 
*mT~*~jL * . i — what appeared to have been a-pond was evident in a during the 1970s 
1£962 photograph; t h i s 
photographs. 

feature was not. evident in subsequent 

lV343t ̂ Potable Water.. On 31 August. 1994, samples were collected, from 
bht 2 potable wells located on.the site.. The samples were analyzed. .. 
Stf th« New Jersey State Department of Health Laboratory for volatile 
't/rganic ̂ compounds via.EPA Method 1524.2, pesticides and PCBs via EPA 
Utthed 505, isemi^volatile organics via EPA Method 625, total _ 
Wtrolaumshydrocarbons via EPA Method- 418 .1, and inorganics via EPAr ; 

|(Wfaax5||iW .-r^ r /ri/:-^-.y\ -y:t. --yr^ - •-• --^.fr.—-^rvy 

iiipUgh lead (< 57 ug/1)/ exceeded i t s N.J." Safe Drinking Water Act 
Levels arid sodium (< 51,700 ug/1), aluminum. (< 214 ug/1),. 

»JO1 423,560 ug/1),• and manganese (< 185 . ug/1) exceeded their 
liMoSiver-New Jersey- Drinking Water Act: Secondary Maximum » 
Wtttnfnant Levels / i n s u f f i c i e n t s i t e data (ie: exact locationof ;k.v. 

pious s o i l investigation, direction of ground "waiter flow, well , f 
^/screened intervals) exist to attribute contaminants'identified 

tS^potable wells to waste.disposed on s i t e . Letters notifying ; 
'property• owner/well users of the results were mailed on-14 March 
} by the-NJDEP Bureau of Safe Drinking Water. - • . -;,-.7>/ 

? ;'' ..-.:...•,..'.•;:...•.> • •• •*•***.'' * * * ** • .'* * ° *'*"" * .* ** :• rV:^X? 

<T* •IT'." 
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m 
ffifia&M'to the site Is restricted 6nly from the eastern'corner,.>long 
K^pRoute 130V where theactive Matteo Iron & Metal scrapyard X ^ ^ - f i :• 
K^aSons are located, although-' the ivateryays an^socxated . ^ ^ ^ ^ 
B r a n d s to the north, west and south provide a^egree^of j ^ ^ c 
Sih^oaaaibility. Evidence;<dirt bike, and/or ATV tracks* and human^^y 
Ki^pTints) S site usage by* trespassers entering from. ̂ e , ad^oinxng^^-^ 
Klfc«|fper park was apparent:, however, y; .y .•]'•"'-. • 

'^ '" '» i t» Investigation Scope of Work. 

Objective. Theii recent investigations indicate that 
i t o ^ Q U n d i n T a r e a i s • supplied with public water. A. private potable 
» S t Socatld oh the adjacent Crown. Point Motor Park that reportedly, -
A3W|COhtaminated with :fuel was sealed. / V '' 

^ ^ f e S r p o s e ' of t h i s SI i i s to determine whether.potential; h e a l ^ 
E i & f e & T t e c a s u a l trespassers may exis t on s i t e and -to determine, y ^ ^ y . 
S S g ^ a r contaminants maybe leaving the; s i t e ^ i a sur fac j 
^ ^ p T g ? o u n d water discharge^tathe. surrounding wett 

jfrfNifian. *«n and tWoodburyyC^eeK*^.. * • - . „._ ;;;^ .. .; y ^ ^ ^ ^ . i ^ ^ ^ l j P 

'^k^i'lLA mn\i ' sediment. and surf ace water investigation w i l l be :-

^ T O u r b a n c e as evidenced in a e r i a l photo review and s i te . . ; y 

mm 
•'^Investigative methods.. Due to the disposal practices tha^have 
feeid^oS the s i t e , investigation, w i l l consist p r i m a r i l y of t es t y y 
S o a v a t i o n . v i sua l characterization of wastes encountered,-if - -
£ 3 * ^ & e j e c t i o n for laboratory analyses as warranted, ^The • 
' luSSy-of sample collection w i l l be dependent upon the degree of 
S o g S e p y ' of the pastes encountered or field.instrument reading^ 

I t ^ f e i e locations have been identified using thejDeparti^nt>s 
^ J ^ ^ S ^ ^temr and information ga^ered ,during review 
SSSSrie aSial photos. New Jersey Plane Coordinate System..dafe • • 

for each target location, and a GIS map site .map^^j^ 
IxSSSd^Pio^re' Se project team will locate, the target. s 
ffiftrf ^e^ield using a Global Positioning System .(1GPS«) , ^ " : 
Svar^Sew Jersey^Sane. Coordinates .for the five (5) proposed vy y 
Iviens are listed in Table 1. ; , ; /. •'• •: . - J ^ .-f\j^'< 
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TABLE 1 

* Sample Point 
<V t r - . . . *: • 

. • • 
NJ Plane Coordinates Description ";\ • - 7¥ 

t* - • -

• ;, -soi 
"5 •. • '/'•-• 

K \ - • - - ,: • 
r -• • . •:• * • • •. : 

• • • •; • .' 

x: 304,170.44 
y: 373/358^70 

SOI appears to . 
correspond with the : '. 
area subject to.the . 
1972 complaint of 
f i l l i n g - i n of :r^::y 
wetlands - with ; % 
battery casings 

'£ S02 

i • 

P •" 

x: 303,144.95 V 
y: 373/493.39 

502 appears to" 
correspond with the. 
location of the 1992 
PSE&G pipeline 
investigation . 

< 

S03 
:•>••- . • . ' •. •-. - ..V.; • ' •' 

x: 302,197.29 
y: 373,470.48 

S03 i s situated i n 
an area of apparent3v 
ash disposal: .V~-L'. , 

,, 1 • • ' • •• .-.'./'-• 

.. S04 
xY 302,392.10 
y: 372,616.87 

S04 i s situated in ' \ ~ * \ 
an area' of -unknown 
disturbance . 

s- . S05 

• 

x: 303,054.44 
y: 373,027.74 . 

S05 i s situated i n 
.what may have-been .' ̂ i 
the f i l l e d - i n pond; 7v 

•Ik'** Soil sampling. Each, location (except S02) w i l l be sampled at :. 
Surface, at 0-6" beneath waste materials encountered, i f any,-}?^. 
or. at' 0-6" above the water .table, "or as guided" by f i e l d X.A •';'• 

it'rftment readings. . :i-M:-,7-'vr. 
j''^,',. •'. ••' ; . ' "•' ' ' -''"' _ ..••;./•; 

. thifc 'cjise of proposed location S02, which appears to-correspond 
tha area in which test. pits were • excavated adjacent .to the PSE&Ĝ  
|ha''in 1992, additional soil sample collection does not appear!; 
•mad at this time. Locating the point'.via GPS for. inclusion'Y':>y~ 

_.^"^a,whole-site SI • is- proposed. Based upon" previous;"inf brmatibri'/ 
jf«oa?'Water and sediment samples will be collected'at this • , 
I$ion; 

^l'?*Sediment sampling. ;. To;, determine whether wastes buried '• alongXv^^ 
^aOBlan •Run.7br; Woodbury'Creek have migrated into". the""assqcl%e;d>^^^^' 

^ffafe!lrands/ „sediment- samples .will;.be collected, at the pbihts&^Sife^?^: 
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REMOVAL SUPPORT TEAM 
EPA CONTRACT 68-W-00-113 

www.vveslonsolulions.cotn 

April 26, 2005 

Mr. Nick Magriples On-Scene Coordinator 
U.S. Environmental Protection Agency, Region D 
Removal Action Branch 
2890 Woodbridge Avenue 
Edison, NJ 08837 

EPA CONTRA CT NO: 68-W-00-113 
TDD NO: 02-05-04-0005 
DOCUMENT CONTROL NO: RST-02-F-01821 
SUBJECT: QUALITY ASSURANCE PROJECT PLAN 

Matteo Iron and Metal Site, West Deptford, Gloucester County, New Jersey 

Enclosed please find the multimedia sampling Quality Assurance Project Plan for the Matteo Iron and 
Metal Site, 1708 Route 130, West Deptford Township, Gloucester County, New Jersey. 

If you have any questions, please do not hesitate to call me at (732) 225-6116, extension 230. 

Dear Mr. Magriples: 

Sincerely, 

WESTON Solutions, Inc. 

Aaron Levy 
Site Project Manager 

Enclosure 

cc: TDD File: 02-05-04-0005" 
- S. Sumbaly, QAO 

employee-owned company 

In Association with Scientific and Environmental Associates. Inc. 
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SITE QUALITY ASSURANCE PROJECT PLAN 

Matteo Iron and Metal Site 
1708 Route 130 

West Deptford Township, Gloucester County, New Jersey 

DCN #: RST-02-F-01821 
TDD #: 02-05-04-0005 

EPA Contract No.: 68-W-00-113 

Prepared by: 

Removal Support Team 
WESTON Solutions Inc. 

Federal Programs Division 
Edison, New Jersey 08837 

Prepared for: 

U.S. Environmental Protection Agency 
Region D - Removal Action Branch 

Edison, New Jersey 08837 

Approved by: 

RST 

Date:. 

Aaron Levy 
Site Project Manager 

Date: 

Nick Magriples 
On-Scene Coordinator 
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1.0 INTRODUCTION • , 

Presented herein is the Site Quality Assurance Project Plan (QAPP) for the sampling event to be 
conducted at the Matteo Iron and Metal Site (Site) by the Region D. Removal Support Team (RST). The 
site QAPP has been developed at the request of the United States Environmental Protection Agency 
(EPA) in accordance with the RST generic Quality Assurance Project Plan (QAPP). 

This plan is based on information currently available and may be modified on-site in light of field 
screening results and other acquired information. All deviations from the QAPP will be noted in the 
Sampling Trip Report. 

2.0 PROJECT DESCRIPTION 

RST is tasked to conduct an Integrated Assessment of the Matteo Iron and Metal Facility, 1708 Route 
130, West Deptford Township, New Jersey (see Attachment A - Site Location map). The site is 
approximately 80 acres in size and consists of a landfill and a recycling facility in the northeast portion. 
It is situated near the confluence of Hessian Run and Woodbury Creek, approximately one mile east of 
the Delaware River. In the past, batteries were recycled at the Site using both crushing and burning 
operations. Wire was also burned for the recovery of metal. Early Responsible Party and DEP 
investigations identified PCBs and high levels of lead and cadmium in Site soils and lead in a Site 
potable well. A subsequent EPA investigation estimated the volume of landfilled battery casings on Site 
to be approximately 235,000 ft 3 . Lead was also found in the sediments of the Hessian Run and in the 
marsh areas adjacent to the battery casing disposal area. 

EPA Region D. has tasked RST and the Site Assessment Team (SAT) to Conduct air monitoring, 
multimedia sampling of drums and soils, and field screening of soils for PCBs and lead at the Matteo 
Iron and Metal Site. RST will maintain the site logbook to document site activities, prepare a site-
specific Health & Safety, QAPP, and Trip Report for EPA TM approval, collect samples, characterize 
drum samples, provide lab analysis and data validation services, and provide photo-documentation. 
SAT will create a sampling grid and perform the field screening of soils for lead and PCBs using 
samples collected from locations on-site and in the trailer park adjacent to the site. 

3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The EPA On-Scene Coordinator (OSC), Nick Magriples, will provide overall direction to the RST staff 
concerning project sampling needs, objectives, and schedule. The RST Site Project Manager (SPM), 
Aaron Levy, will be the primary point of contact with the OSC. The SPM is responsible for the 
development and completion of the Sampling QA/QC Plan, project team organization, and supervision 
of all project tasks, including reporting and deliverables. The RST QC Coordinator, Aaron Levy will be 
responsible for ensuring field adherence to the RST Sampling QA/QC Plan and recording of any 

1 
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deviations. The RST Quality Assurance Officer (QAO), Smita Sumbaly, will be the primary project 
team site contact with the subcontracted laboratory, i f necessary. 

The EPA Work Assignment Manager (WAM), Kristin Dobinson, will provide overall direction to the 
SAT staff concerning project sampling needs, objectives, and schedule. The SAT Site Project Manager 
(SPM), Michele Capriglione, will be the primary point of contact with the WAM. The SPM is 
responsible for the development and completion of the SAT Sampling QA/QC Plan, project team 
organization, and supervision of all project tasks, including reporting and deliverables. The SAT Site 
QC Coordinator, Dan Gaughan will be responsible for ensuring field adherence to the Sampling QA/QC 
Plan and recording of any deviations. 

The following sampling personnel will work on this project: 

Personnel Affiliation Responsibility 

Nick Magriples Region n, EPA On-Scene Coordinator 
Aaron Levy Weston-RST RST Site Project Manager, Sample Management 
Michael Mahnkopf Weston-RST Drum Sampling, HAZCAT Field Screening, H&S 

Coordinator 
Frank Campbell Weston-RST Sampling, Sample Management 
John Brennan Weston-RST Sampling, Sample Management, QA/QC 
Michele Capriglione Weston-SAT SAT Site Project Manager, GPS data collection 
Heather Carson Weston-SAT Field Screening, Niton Portable XRF operator 
Jason Standowski Weston-SAT Site QC Coordinator, Wetland Delineation 
Kathleen Bigelow Weston-SAT PCB Field Screening 

The following laboratories will provide the following analyses: 

Lab Name/Location Sample TvDe Parameters 
Ceimic Corporation 
10 Dean Knauss Drive 
Narragansett, RI02882 

Soil TAL Metals 

A4 Scientific 
1544 Sawdust Road 
Suite 505 
The Woodlands, TX 77380 

Soil PestTPCB 

TBI) Powdered Solid Full TCL, TAL Metals, 
Cyanide, IR 
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TBD Drum Waste TCLP VOC, SVOC, Metals, 
and Pesticides, Full TCL, TAL 
Metals, Cyanide, RCRA 
Characteristics 

A turnaround time of two weeks for written results was requested by the OSC. 

4.0 DATA USE OBJECTIVES, QA OBJECTIVES 

In addition to the following, the Data Use Objectives, QA Objectives procedure will be conducted in 
accordance with Sections A7, B2, B4, and B5 of the Region II RST QAPP. 

The purpose of the multimedia sampling is to identify the presence Or absence of hazardous substances, 
. pollutants or contaminants at the site. This information will be used to supplement existing information 
in order to determine whether a CERCLA removal action is warranted at the site and to provide data for 
consideration for placement on the National Priorities List (NPL). 

4.1 Data QA Objectives 

The overall Quality Assurance (QA) objective for chemical measurement data associated with this 
sampling event is to provide analytical results that are legally defensible in a court of law. The QA 
program will incorporate Quality Control (QC) procedures for field sampling, chain of custody, 
laboratory analyses, and reporting to assure generation of sound analytical results. 

The EPA On-Scene Coordinator (OSC) has specified a Level 2 QA objective (QA-2) for soil sample 
matrices. Soil screening for metals via the XRF has been requested as a QA-2 objective. The drum 
waste and solid (powdered solid) samples have been specified for a Level 1 QA objective (QA-1), as 
well as the field screening for PCBs. Note: RCRA Characteristics analyses and field characterization 
of drum waste cannot be performed at QA Level 2. 

4.2 QA Objectives . 

The QA Protocols for a Level 1 QA objective sampling event are applicable to RCRA characteristics and 
field characterization of drum and soil samples and include: 

1. Sample documentation in the form of field logbooks, appropriate field data sheets, and chain 

of custody records (chain of custody records are. optional for field screening locations). 

2. Calibration of all monitoring and/or field-portable analytical equipment prior to collection and 
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analyses of samples with results and/or performance check procedures/methods summarized 
and documented in a field, personal, and/or instrument log notebook. 

3. Field or laboratory determined method detection limits (MDLs) will be recorded along with 
corresponding analytical sample results, where appropriate. 

The QA Protocols for a Level 2 QA objective sampling event are applicable to all sample matrices and 
include: 

1. Sample documentation in the form of field logbooks, appropriate field data sheets, and chain 
of custody records (chain of custody records are optional for field screening locations). 

2. Calibration of all monitoring and/or field-portable analytical equipment prior to collection and 
analyses of samples with results and/or performance check procedures/methods summarized 
and documented in a field, personal, and/or instrument log notebook. 

3. Field or laboratory determined method detection limits (MDLs) will be recorded along with 
corresponding analytical sample results, where appropriate. • 

4. Analytical holding times as determined from the time of sample collection through analysis. 
These will be documented in the field logbook or by the laboratory in the final data deliverable 
package. 

5. Initial and continuous instrument calibration data. 

6. QC blank results (rinsate, trip, method, preparation, instrument, etc.), as applicable. 

7. Collection and analysis of blind field duplicate QC sample to provide a quantitative measure 
of the analytical precision and accuracy, as applicable, 

8. Use of the following QC procedure for QC analyses and data validation: 

Definitive identification - confirm the identification of analytes on 100% of the "critical" 
samples, via an EPA-approved method; provide documentation such as gas chromatograms, 
mass spectra, etc. . 

4 
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Table 1: Q U A L I T Y ASSURANCE O B J E C T I V E S 

QA Parameters Matrix Intended Use of Data QA Objective 

Full TCLP (minus 
Herbicides), Full TCL, -
TAL Metals, Cyanide 

Waste Characterization of material QA-1 

RCRA Characteristics Waste Characterization of material QA-1 

XRF Field Screening 

(Lead) 

Soil Delineate potential lead 
contamination 

QA-2 

PCB Field Screening Soil Delineate potential PCB 
contamination 

QA-1 

PCBs, TAL Metals Soil Verify presence or absence 
of hazardous substances 

QA-2 

Field Characterization 
(HAZCAT) 

Waste Field Screening for hazard 
categorization, selection of 

laboratory samples and 
IATA/DOT shipping 

requirements 

QA-1 

Full TCL, TAL Metals, 
CN, IR analysis 

Powdered Solid Characterization of materia) QA-1 

A Field Sampling Summary is attached in Table 2 and a QA/QC Analysis and Objectives Summary is attached 
Table 3. Section 5.1 . Sampling Design, provides information on analyses to be performed on the samples 
collected. 
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TABLE 2: 

FIELD SAMPLING SUMMARY 

Analytical Pa
rameters 

Matrix Container 
Size 

Preservative Holding Time' Subtotal 
Samples 

Trip 
Blanks 

' ; -.v. 

Rinsate 
Blanks2 

Duplicate 
Samples 

MS/MSD '. 
Samples 

Total Field 
Samples 

FulITCLP 
(minus 

Herbicides) 

Waste 8-oz glass jar, 
per fraction 

ice to 4°C VOA 14 days to analysis, 
SemiVOA, Pest/PCB- 7 days for 
extraction 14 days for analysis 

10" NR NR - • NR 
• i 

NR I0J ' 

RCRA 
Characteristics 

Waste 8-oz glass jar ice to 4°C Flash Point - 30 days 

pH-ASAP 

NA - all other parameters 

10" NR NR NR NR 10" 

Lead and 
Manganese : 

(Field Screening) 

Soil 1-gallon 
Plastic Bag 

ice to 4°C 180 days 75 NR NR 8 ' NR 83 

PCB (Field . 
Screening) 

Soil 1-gallon 
Plastic Bag 

ice to 4°C 
* 

7 days NR 8 NR 83 

PCB Waste 8-oz glass jar iceto4"C 7 days for extraction, 

14 days for analysis 

104 iliSil 1 1 124 

PCB Soil 8-oz glass jar ice to 4°C . 7 days for extraction, . 

14 days for analysis 

23 . 2 ' 2 . 27 

Cyanide Waste 8-oz glass jar ice to 4°C 14 days analysis I04 |§NRf|$ NR NR I04 



2 
2 

O 

Analytical Pa
rameters 

Matrix Container Preservative Holding Time1 Subtotal 
Samples Blanks 

Rinsate 
Blanks2 

Duplicate 
Samples 

MS/MSD 
Samples 

Total Field 
: Samples 

TAL Metals Soil 8-oz glass jar ice to 4°C 6 months analysis, 

28 days mercury analysis 

23 NR' 2 2 27 

Full TCL Waste 8-oz glass jar ice to 4°C VOA 14 days to analysis, 
SemiVOA, Pest/PCB- 7 days for 
extraction 14 days for analysis 

10" . . \NR . • NR NR 

i 

NR I04 

TAL Metals Waste 8-oz glass jar, 
per fraction 

ice to 4°C 6 months analysis, 

28 days mercury analysis 

104 NR . NR .NR ' I04 

TAL Metals, Full 
TCL, Cyanide, 

IRanalysis 

White 
Powder 

8-oz glass jar 
per fraction 

ice to 4°C Metals - 6 months analysis, 

28 days mercury analysis, VOA-14 
days to analysis, SemiVOA, ' 

Pest/PCB- 7 days for extraction 14 
days for analysis 

1 : NR NR NR NR 1 

Field Screening 
(HAZCAT) 

1 u~u:_~.: e.. 

Waste 8-oz glass jar . icejo4°C 14 days analysis 104 . NR NR 104 

' Holding time from date of sampling. 
2 Only required if non-dedicated sampling equipment to be used. NR - not required, dedicated sampling equipment to be used, 

-1 Not required 
4 Exact number will be based on initial findings and field screening results 
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TABLE 3 

QA/QC ANALYSIS AND OBJECTIVES SUMMARY 

Analytical Parameters Matrix Analytical Method Reference QA/QC Quantitation 
Limits 

QA 
Objective 

Full TCLP (minus 
Herbicides) 

Waste SW 846 Method 1311-extraction; 8270C-BNA; 

8260B - VOA ; 8081 - Pesticide; 601 OB / 7000 - Metals 

As per method QA-1 

Full TCL Waste TCL VOA -EPA Me.rhnH 8?fif)R 

TCL PCBs - EPA Me.fhnH RDR? 

TCL PEST - EPA Method 8f)X 1 

TCL SVQA - SemiVolatiks-SW846 Method 8?70C or CLP OLMO'U 

As per method QA-1 

TAL Metals Waste SW846 Method 6010B/7000 or ILM05.2 ' As per method QA-1 

RCRA Characteristics Waste 
i • • 

SW846 Method 1010- Ignitability, Method 9040- corrosivity, Method 
9010/9030-Reactivity ; 

As per method QA-1 

Cyanide Waste EPA Method 9013/9012A As per method QA-1 

TAL Metals Soil SW 846 Method 6010B/7000 or ILMO 5.2 As per method . QA-2 

Field Screening (Lead) Soil SOP # 1700 Niton XL722S Field Portable X-Ray Fluorescence Operating 
Procedure' 

As per method QA-2 

Field Screening (PCBs) Soil SW 846 Method 9078 As per method QA-1 

2 
MM 
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Analytical Parameters' , / ^ Analytical Method Reference QA/QC Quantitation 
Limits Objective 

TCL PCBs Soil SW 846 Method 8082 or OLMO 4.2 As per method QA-2 • 

Full TCL Powder 
Solid 

TCL VQA -EPA Method 8260B 

TCL PCBs - EPA Method 8082 

TCL PEST - EPA Method 8081 

TCL SVOA - SemiVolatiles-SW846 Method 8270C or CLP OLM04.2 

As per method 

i 

QA-1 

TAL Metals Powder 
Solid 

SW846 Method 601 OB/7000 or ILM05.2 As per method QA-1 

Cyanide Powder 
Solid 

EPA Method 9013/9012A As per method QA-1 

IR analysis Powder 
Solid 

TBD As per method QA-l 
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5.0 APPROACH AND SAMPLING PROCEDURES 

In addition to the following, the Approach and Sampling Procedures will be conducted in accordance 
with Sections Bl and B4 of the Region n RST QAPP. 

The following sampling activities will be conducted at the Matteo Iron and Metal Site: 

• Soil Sampling 

• Drum Sampling 

• Drum and container inventory (survey) 

• Field characterization of drum waste 

• Field screening of soils for lead using XRF. 

• Field screening Of soils of PCBs using immunoassay tests. 

This sampling design is based on information currently available and may be modified on-site in light of 
field screening results and other acquired information. All sampling activities will be performed by the 
Region D RST, under the direction of the EPA On-Scene Coordinator (OSC). Any deviations from the 
sampling plan will be noted in the Sampling Trip Report. 

5.1 Sampling Design 

During this sampling event, RST will visit the site to inventory all drums on-site and place them onto the 
drum log sheet (Appendix C). The drum area will be monitored for LEL, Organic Vapors, and radiation. 
RST will then open and survey each drum. Depending upon the results of this survey, a select number of 
drums will have samples collected for field screening characterization (HAZCAT) using drum thieves or 
other devices. Based upon the results of the screening, the drums samples may be composited. The 
composite samples will then be sent to the laboratory for further analysis. 

During this event, four soil samples will be collected from the outside paved area and the street curb area. 
Soils on top of paved areas will be collected for TAL metals and Polychlorinated Biphenyls (PCBs). 
Composite soil samples will be collected using plastic disposable scoops, composited in disposable 
aluminum pans, and placed into the sample jars. If necessary, sweep samples will be taken where the soil 
layer is not thick enough to use a disposable scoop. In addition, soil samples will be collected from a 
sampling grid, as described below, on the Site and on the neighboring property, to the west of the Site 
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from 0-6" for Lead and Polychlorinated Biphenyls (PCBs) field screening. These will be collected using . 
plastic disposable scoops. " 

As a part of this investigation the Region 2 Site Assessment Team (SAT) was tasked with confirming or 
denying the presence of PCBs and lead on the Matteo property and at the adjacent property, theWillow 
Woods Trailer Park. A minimum of 54 samples will be collected on the Matteo property in areas of 
previously identified PCB contamination, along the boundary of the Matteo property and the adjacent 
trailer park, and in the trailer park. SAT will screen each sample for the presence of PCBs and lead using 
PCB immuno-assay kits and an X-Ray Fluorescence machine for PCB and lead detection, respectively. 
When all of the on site samples are collected and screened, including the boundary samples considered to 
be on site, 20% of the screened locations will be sampled and sent for Contract Laboratory Program 
(CLP) analysis for PCBs and TAL Metals. Additionally when all of the trailer park samples are collected 
and screened including the boundary samples considered to be in the trailer park, 20% of the screened 
locations will be sampled and sent for CLP analysis for PCBs and TAL Metals. 

The on site sample locations were determined by placing a 200-foot grid over areas on the Matteo 
property where surficial PCB contamination was previously revealed in the Final Remedial Investigation 
Report (RI) completed in May 2004. There are several locations previously sampled during the 2004 RI 
from which samples will be collected during this event (Attachment A). 

i 
A 100-foot grid will also be placed along the boundary of the trailer park and the Matteo property in order 
to determine if contamination observed at the Matteo property is affecting the trailer park. A 200-foot 
grid will be placed over the Willow Woods Trailer Park to confirm or deny the presence of PCBs and 
lead in the trailer park. Samples collected for screening purposes in the trailer park will be collected from 
the lawns of the trailer homes. 

XRF Field Screening 

Field Screening will be completed following SOP 1700 (See Attechment B). 

PCB Screening 

See Attachment D for PCB field screening procedures (SW 846 Method 9078). 

11 
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5.2 Schedule of Activities 

Proposed Start Date Activity End Date 

April 27, 2005 Drum Inventory, Air Monitoring, April 29, 2005 
Field Screening, Drum Sampling, 

Soil Sampling, XRF and PCB Field 
Screening 

5.3 Sampling Equipment 

Soil samples will be collected with dedicated, disposable plastic scoops and aluminum pans in order to 
avoid cross-contamination. Drum samples will be collected with drum thieves, coliwasas, or scoops. 

5.4 Sample Identification System 

Each sample collected by Region D RST will be designated by a code which will identify the site. The 
code will be a site-specific project tracking number. The code for the Matteo Iron and Metal Site is 
MIM. The media type will follow the numeric code and refer to all matrices or sources. A hyphen will 
separate the site code and media type. Specific media types are as follows: 

• MIM-SO- soil 

• MIM-DR- drum 

• MIM-O- oil 

• MIM-PS-powder solid 

After the media type, the sequential sample numbers will be listed; sample numbers will be identified as 
to their location on the site location and/or the location on the x and y coordinates of a sampling grid i f 
applicable. A duplicate sample will be identified in the same manner as other samples and will be 
distinguished and documented in the field logbook. 

5.5 Standard Operating Procedures (SOPs) 

5.5.1 Sample Documentation j 

All sample documents will be completed legibly, in ink. Any corrections or revisions will be made by 
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lining through the incorrect entry and by initialing the error. 

FIELD LOGBOOK 

The field logbook is essentially a descriptive notebook detailing site activities and observations so that an 
accurate account of field procedures can be reconstructed in the writer's absence. All entries will be dated 
and signed by the individuals making the entries, and should include (at a minimum) the following: 

1. Site name and project number 

2. Name(s) of personnel on site 

3. Dates and times of all entries (military time preferred) 

4. Descriptions of all site activities, site entry and exit times 

5. Noteworthy events and discussions 

6. Weather conditions 

7. Site observations 

8. Sample and sample location identification and description* 

9. Subcontractor information and names of on-site personnel 

10. Date and time of sample collections, along with chain of custody. 

11. Record of photographs 

12. Site sketches 

* - The description of the sample location will be noted in such a manner as to allow the reader to 
reproduce the location in the field at a later date. 

SAMPLE LABELS 

Sample labels will clearly identify the particular sample, and should include the following: 

1. Site/project number. 

2. Sample identification number. 

3. Sample collection date and time. 

4. Designation of sample (grab or composite). 

5. Sample preservation. 
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6. Analytical parameters. 

7. Name of sampler. 

Sample labels will be written in indelible ink and securely affixed to the sample container. Tie-on labels 
can be used if properly secured. 

CUSTODY SEALS 

Custody seals demonstrate that a sample container has not been tampered with, or opened. The 
individual in possession of the sample(s) will sign and date the seal, affixing it in such a manner 

that the container cannot be opened without breaking the seal. The name of this individual, along with a 
description of the sample packaging, will be noted in the field logbook. 

5.5.2 Sampling SOPs 

The following Sampling SOPs will be used for this project: 

EPA/ERT SOP # 2012 - Soil Sampling 

EPA/ERT SOP # 2009 - Drum Sampling 

EPA/ERT SOP # 2011 - Chip, Wipe and Sweep Sampling 

EPA/REAC SOP # 1700- Niton XL722S Field Portable X-Ray Fluorescence 
Operating Procedure (Draft) 

5.5.3 Sample Handling and Shipment 

Caps will be secured with custody seals. Bottle labels will contain all required information including the 
site/project code, sample number, time and date of collection, analyses requested and preservative used. 
Sealed bottles will be placed in a zip lock plastic bag. The zip lock bag will be placed in large metal or 
plastic shipping containers. Soil samples will be cooled to 4°C and delivered to the analytical laboratory. 
All packaging will conform to IATA Transportation regulations for overnight carriers, i f applicable. 

All sample documents will be sealed in a plastic bag and affixed to the underside of each cooler lid. The 
lid will be sealed and affixed on at least two sides with custody seals so that any sign of tampering is 
easily visible. 
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5.6 Sample Containers 

All sample containers will meet the QA/QC specifications in OSWER Directive 9240.0-05A, 
"Specifications and Guidance for Contaminant Free Sample Containers". 

5.7 Disposal of PPE and Contaminated Sampling Materials 

All PPE used by RST will be decontaminated on-site and disposed of in appropriate trash receptacle 
during this site investigation. Investigation derived waste (IDW) from the drum sampling event will be 
returned to the appropriate drum. SAT personnel will be responsible for the disposal of the IDW 
generated from the PCB test kits. 

6.0 SAMPLE CUSTODY 

In addition to the following, the Sample Custody procedure will be conducted in accordance with Section 
B3 of the Region D RST QAPP. 

A chain of custody record will be maintained from the time the sample is taken to its final deposition. 
Every transfer of custody must be noted and signed for, and a copy of this record kept by each individual 
who has signed. When samples (or groups of.samples) are not under direct control of the individual 
responsible for them, they must be stored in a locked container sealed with a custody seal. Specific 
information regarding custody of the samples projected to be collected on the weekend will be noted in 
the field logbook. 

The chain of custody record should include (at minimum) the following: 

1. Sample identification number 

2. Sample information 

3. Sample location 

4. Sample date 

5. Name(s) and signature(s) of sampler(s) 

6. Signature(s) of any individuaJ(s) with custody of samples 

A separate chain of custody form must accompany each cooler for each daily shipment. The chain of 
custody form must address all samples in that cooler, but hot address samples in any other cooler: This 
practice maintains the chain of custody for all samples in case of mis-shipment. 

15 



MIM2.10021 

7.0 FIELD INSTRUMENT CALIBRATION AND PREVENTIVE MAINTENANCE 

In addition to the following, the Field Instrument and Preventative Maintenance procedure will be 
conducted in accordance with Section B6 of the Region II RST QAPP. 

The sampling team is responsible for assuring that a calibration/maintenance log will be brought into the 
field and maintained for each "measuring device. Each log will include at a minimum, where applicable: 

name of device and/or instrument calibrated 

• device/instrument serial and/or ID number 

frequency of calibration 

• date of calibration 

results of calibration 

name of person performing the calibration 

identification of the calibrant 

Equipment to be used each day will be calibrated prior to the commencement of daily activities. 

8.0 ANALYTICAL METHODS 

The purpose of the following tests is to classify various unknown containerized waste materials into 
compatible groups based on their physical and chemical characteristics. 

All field compatibility tests will be completed in accordance with the HAZCAT® field identification 
manual. 

!• Air Reactivity - Each sample will be opened and rhprkprl for a n y reaction. 

2 - Water Reactivity - Each sample will be checked for reactivity by adding nine (9) parts 
deionized water to one (1) part sample. 

3 - Water Solubility - Each sample will be checked for water solubility by placing one (1) mL 
portion of the sample into a small test tube containing nine (9) mL of deionized water. 
The sample is thoroughly mixed and the following observations Will be made: 

1. Sample soluble in water; indicates an inorganic compound or a polar organic 
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compound; 

2. Sample partially soluble in water or forms emulsion in water; 

3. Sample insoluble in water and less dense than water; 

4. Sample insoluble in water and more dense than water; 

5. Sample glimmering in water. 

Hexane Solubility - Each sample will be checked for hexane solubility by placing one (1) 
portion of the sample into a small test tube containing nine (9) portions of hexane. The 
sample is thoroughly mixed and the following observations will be made: 

1. Sample soluble in hexane; indicates a possible organic compound; 

2. Sample partially soluble in hexane; 

3. Sample insoluble in hexane. 

pH Test - The pH will be measured on aqueous samples and water soluble solid phase 
samples. The pH will be determined with pHydrion paper. The following observations 
will be made: 

1. Sample with pH < or = 2; indicates a compound meeting the characteristic of ^ 
corrosivity; 

2. Sample with pH > 2, < 12.5; indicates non-corrosive compound; 

3. Sample with pH > or = 12.5; indicates a compound meeting the characteristic of 
corrosivity; 

If a color change appears that does not match the pH chart, the sample will be diluted with 
additional water and retested. The dilution will be noted on the drum inventory log. 

Oxidizer Test - The oxidizer test will be performed on all samples. Potassium iodine-
starch test paper will be acidified with one normal hydrochloric acid. The test strip will be 
touched to the sample. If it turns black or brown, the test is positive. 

Peroxide Test - The peroxide test will be performed on aqueous and organic phase 

liquids and hexane and water soluble solid phase samples. Emquant-r peroxide test strips 
will be used to determine the presence of peroxides. If the test strip changes color, beige 
to gray or blue, the test is usually positive. 

Cyanide Test - The cyanide test will be performed on aqueous phase and water soluble 
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solid phase samples. The sample will be acidified and the vapors will be checked with 
cyantesmo test paper. 

9. Sulfides Test - The sulfides test will be performed on aqueous phase and water soluble 
solid phase samples. Lead acetate test paper will be moistened with deionized water. The 
paper is placed over a portion of the sample which will be acidified with IN hydrochloric 
acid. If the paper turns black, the lest is positive. 

10. Chlorinated Solvents Screen - Each organic sample will be checked for the presence of 
chlorinated organic compounds. A portion of the sample will be placed on clean, 18 
gauge copper wire. The sample and the wire will be held in a flame. If it turns the flame 
green, the test usually indicates the presence of chlorine. 

11. Flammability/lgnitability Test - This test will be performed by pouring enough liquid or 
solid sample into a small dish to cover the bottom of it. A lighted match will be slowly 
passed under the dish in order to heat the sample. After the sample is sufficiently heated, 
the match will be placed in the sample. The following observations will be made: 

1. The sample ignites; If the flame is nearly invisible, the sample may be an alcohol. If 
the flame is bright yellow and emits black smoke, the sample is a pure hydrocarbon 
compound. 

2. The sample ignites, but sizzles; indicated the sample is an organic compound, but 
contains water; 

3. The sample does not ignite; indicates sample is an inorganic compound or an organic 
compound with a high flash point. 

Analytical methods to be utilized in the analyses of samples collected during this sampling event are 
detailed in Table 3. 

9.0 DATA REDUCTION, VALIDATION, AND"REPORTING 

In addition to the following, the Data Reduction, Validation, and Reporting procedure will be conducted 
in accordance with Sections DI , D2, and D3 of the Region II RST QAPP. 

9.1 Deliverables ' 

- i 

• 1 

The RST SPM, Aaron Levy, will maintain contact with the EPA OSC, Nick Magriples, to keep him 
informed about the technical and financial progress of this project. This communication will commence 
with the issuance of the work assignment and project scoping meeting. Activities under this project will 
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be reported in status and trip reports and other deliverables (e.g., analytical reports, final reports) 
described herein. Activities will also be summarized in appropriate format for inclusion in monthly and 
annual reports. 

The following deliverables will be provided under this project: 

- TRIP REPORT -

A trip report will be prepared to provide a detailed accounting of what occurred during each sampling 
mobilization. The trip report will be prepared within two weeks of the last day of each sampling 
mobilization. Information will be provided on time of major events, dates, and personnel on site 
(including affiliations). 

MAPS/FIGURES 

Maps depicting site layout, contaminant source areas, and sample locations will be included in the trip 
report, as appropriate. 

ANALYTICAL REPORT 

An analytical report will be prepared for samples analyzed under this plan. Information regarding the 
analytical methods or procedures employed, sample results, QA/QC results, chain of custody 
documentation, laboratory correspondence, and raw data will be provided within this deliverable. 

DATA REVIEW 

A review of the data generated under this plan will be undertaken. The assessment of data acceptability 
or usability will be provided separately, or as part of the analytical report. 

In order to establish the level of consistency achieved by the XRFunit, a correlation between 
confirmation sample results and XRF field screening results will be made. A regression analysis of the 
two data sets will be performed. In order to meet EPA QA/QC Level 2 data requirements, the regression 
analysis must yield correlation coefficient (r2 ) of greater than 0.7. The r 2 value resulting from the 
regression analysis indicates how close the relationship between the two analytical methods is to being 
linear. A perfect linear relationship would yield an r 2 value of 1. Although the regression is not an 
indicator of accuracy directly, it is an indicator of how accurately you could predict laboratory results 
from the relationship established between the laboratory data and the XRF field screening results. As an 
indicator of overall accuracy, RST will calculate the average relative percent difference between the two 
data sets. 
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9.2 Data Validation 

Data generated under this QA/QC Sampling Plan will be evaluated according to criteria contained in the 
Removal Program Data Validation Procedures that accompany OSWER Directive number 9360.4-1 and 
in accordance with Region TJ guidelines. 

10.0 FIELD QUALITY CONTROL CHECKS AND FREQUENCY 

In addition to the following, the Field Quality Control Checks and Frequency procedure will be 
conducted in accordance with Section B7 of the Region II RST QAPP. This section details the Quality 
Assurance/Quality Control (QA/QC) requirements for field activities performed during the sampling 
effort. 

The following QA Protocols for XRF data are applicable to all XRF samples and include: 

1. Daily instrument checks (Energy Calibration Check, Resolution Check and Zero 
Check). 

2 Initial and continuing analysis of standards. The XRF result for medium and high 
standards shall be within 20% of the certified concentration of each contaminant of 
concern. Low, medium and high standards will be analyzed at the beginning of each 
screening day, at the termination of sample screening every day and following every tenth 
field sample analyzed. 

3. Duplicate XRF analysis to be performed on at least 10% of all samples to determine the 
precision of sample preparation. The precision is expressed in terms of the Relative 
Percent Difference (RPD). A duplicate sample is a second XRF cup from the sample 
point. 

4. Replicate XRF analysis to be performed on at least 10% of all samples to determine. 
analytical precision. The precision is expressed in terms of the RPD for two replicate 
analyses, or the Relative Standard Deviation (RSD) for three replicate analyses. A 
replicate is a re-analysis of a single XRF cup. 

5. For this sampling event, the OSC has requested.that approximately 20% of the samples 
screened in the field using XRF be analyzed by an outside laboratory via Inductively 
Coupled Plasma (ICP) analysis. 

Precision 

Precision during XRF analysis is monitored by analyzing the NIST SRM standards at the start and the 
end of sample analysis and after approximately every tenth sample. Determining the precision around the 
site action level can be extremely important if the XRF results are to be used in an enforcement action. 

For XRF results, ideally, the sample cup (if used) that was analyzed by XRF should be the| same sample 
that is sent for confirmatory analysis. However, since the samples are being submitted for TAL Metals 
analysis, this will not be sufficient volume. An 8oz. jar of soil from the original homogenized aliquot 
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will be submitted for TAL Metals analysis. When confirming an in-situ analysis, collect a sample from 
12 inch by 12 inch area for both an XRF measurement and confirmation analysis. 

QC Procedures for use of EnSys PCB Soil Test System 

The Ensys PCB Soil Test Kit uses a rapid immunoassay screening method to identify PCBs in soil A 
four phase method is used, and includes: extraction and preparation of the sample, sample and standard 
preparation, immunoassay, and analysis of results. 

As part of the QA the Kit analyzes 10 soil samples per batch, plus two standards. Standards are run in 
duplicate with each kit, and therefore with every 10 samples that are analyzed. The standards that are rim 
with each kit are compared using a photometer to ensure that they are within the QC limit < -0.3. 

11.0 SYSTEM AUDIT 

In addition to the following, the System Audit procedure will be conducted in accordance with Section 
C I of the Region II RST QAPP. 

The Field QA/QC Officer will observe sampling operations and review subsequent analytical results to ^ P t f 
ensure compliance with the QA/QC requirements of the project/sampling event. 

12.0 CORRECTIVE ACTION 

In addition to the following, the Corrective Action procedure will be conducted in accordance with 
Section CI of the Region II RST QAPP. 

All provisions will be taken in the field and laboratory to ensure that any problems that may develop will 
be dealt with as quickly as possible to ensure the continuity ofthe project/sampling events. Any 
deviations from this sampling plan will be noted in the final report. 
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1.0 SCOPE AND APPLICATION 

The purpose of this standard operating procedure (SOP) is to describe the procedures for the collection of 
representative soil samples. Sampling depths are assumed to be those that can be reached without the use 
of a drill rig, direct-push, or other mechanized equipment (except for a back-hoe). Analysis of soil samples 
may determine whether concentrations of specific pollutants exceed established action levels, or if the 
concentrations of pollutants present a risk to public health, welfare, or the environment. 

These are standard (i.e., typically applicable) operating procedures which may be varied or changed as 
required, dependent upon site conditions, equipment limitations or limitations imposed by the procedure. 
In all instances, the actual procedures used should be documented and described in an appropriate site 
report. 

Mention of trade names or commercial products does not constitute U.S. Environmental Protection Agency 
(EPA) endorsement or recommendation for use. 

2.0 METHOD SUMMARY 

Soil samples may be collected using a variety of methods and equipment depending on the depth of the 
desired sample, the type of sample required (disturbed vs. undisturbed), and the soil type. Near-surface 
soils may be easily sampled using a spade, trowel, and scoop. Sampling at greater depths may be 
performed using a hand auger, continuous flight auger, a trier, a split-spoon, or, if required, a backhoe. 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE 

Chemical preservation of solids is not generally recommended. Samples should, however, be cooled and 
protected from sunlight to minimize any potential reaction. The amount of sample to be collected and 
proper sample container type are discussed in ERT/REAC SOP #2003 Rev. 0.0 08/11/94, Sample Storage, 
Preservation and Handling. 

4.0 INTERFERENCES AND POTENTIAL PROBLEMS 

There are two primary potential problems associated with soil sampling - cross contamination of samples 
and improper sample collection. Cross contamination problems can be eliminated or minimized through 
the use of dedicated sampling equipment. If this is not possible or practical, then decontamination of 
sampling equipment is necessary. Improper sample collection can involve using contaminated equipment, 
disturbance of the matrix resulting in compaction of the sample, or inadequate homogenization of the 
samples where required, resulting in variable, non-representative results. 

5.0 EQUIPMENT 
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Soil sampling equipment includes the following: 

• Maps/plot plan 
• Safety equipment, as specified in the site-specific Health and Safety Plan 
• Survey equipment or global positioning system (GPS) to locate sampling points 
• Tape measure 
• Survey stakes or flags . 
• Camera and film 
• Stainless steel, plastic, or other appropriate homogenization bucket, bowl or pan 
• Appropriate size sample containers 
• Ziplock plastic bags 
• Logbook 
• Labels 
• Chain of Custody records and custody seals 
• Field data sheets and sample labels 
• Cooler(s) 
• Ice 
• Vermiculite 
• Decontamination supplies/equipment 
• Canvas or plastic sheet 
• Spade or shovel 
• Spatula 
• Scoop 
• Plastic or stainless steel spoons 
• Trowel (s) 
• Continuous flight (screw) auger 
• Bucket auger 
• Post hole auger 
• Extension rods 
• T-handle 
• Sampling trier 
• Thin wall tube sampler 
• Split spoons 

Vehimeyer soil sampler outfit 
- Tubes 
- Points 
- Drive head 
- Drop hammer 
- Puller jack and grip 

• Backhoe 

6.0 REAGENTS 
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Reagents are not used for the preservation of soil samples. Decontamination solutions are specified in 
ERT/REAC SOP #2006 Rev. 0.0 08/11 /94, Sampling Equipment Decontamination, and the site specific 
work plan. 

7.0 PROCEDURES . 

7.1 Preparation 

1. Determine the extent of the sampling effort, the sampling methods to be employed, and the 
types and amounts of equipment and supplies required. 

2. Obtain necessary sampling and monitoring equipment. 

3. Decontaminate or pre-clean equipment, and ensure that it is in working order. 

4. Prepare schedules and coordinate with staff, client, and regulatory agencies, if appropriate. 

5. Perform a general site survey prior to site entry in accordance with the site specific Health 
and Safety Plan. 

6. Use stakes, flagging, or buoys to identify and mark all sampling locations. Specific site 
factors, including extent and nature of contaminant, should be considered when selecting 
sample location. If required, the proposed locations may be adjusted based on site access, 
property boundaries, and surface obstructions. All staked locations should be utility-cleared 
by the property owner or the On-Scene-Coordinator (OSC) prior to soil sampling; and 
utility clearance should always be confirmed before beginning work. 

7.2 Sample Collection 

7.2.1 Surface Soil Samples 

Collection of samples from near-surface soil can be accomplished with tools such as 
spades, shovels, trowels, and scoops. Surface material is removed to the required 
depth and a stainless steel or plastic scoop is then used to collect the sample. 

This method can be used in most soil types but is limited to sampling at or near the 
ground surface. Accurate, representative samples can be collected with this procedure 
depending on the care and precision demonstrated by the sample team member. A flat, 
pointed mason trowel to cut a block of the desired soil is helpful when undisturbed 
profiles are required. Tools plated with chrome or other materials should not be used. 
Plating is particularly common with garden implements such as potting trowels. 

The following procedure is used to collect surface soil samples: 
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1. Carefully remove the top layer of soil or debris to the desired sample depth 
with a pre-cleaned spade. 

2. Using a pre-cleaned, stainless steel scoop, plastic spoon, or trowel, remove and 
discard a thin layer of soil from the area which came in contact with the spade. 

3. If volatile organic analysis is to be performed, transfer the sample directly into 
an appropriate, labeled sample container with a stainless steel lab spoon, or 
equivalent and secure the cap tightly. Place the remainder of the sample into 
a stainless steel, plastic, or other appropriate homogenization container, and 
mix thoroughly to obtain a homogenous sample representative of the entire 
sampling interval. Then, either place the sample into appropriate, labeled 
containers and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval or location into the 
homogenization container and mix thoroughly. When compositing is complete, 
place the sample into appropriate, labeled containers and secure the caps 
tightly. 

This system consists of an auger, or a thin-wall tube sampler, a series of extensions, 
and a "T" handle (Figure 1, Appendix A). The auger is used to bore a hole to a 
desired sampling depth, and is then withdrawn. The sample may be collected directly 
from the auger. If a core sample is to be collected, the auger tip is then replaced with 
a thin wall tube sampler. The system is then lowered down the borehole, and driven 
into the soil to the completion depth. The system is withdrawn and the core is 
collected from the thin wall tube sampler. 

Several types of augers are available; these include: bucket type, continuous flight 
(screw), and post-hole augers. Bucket type augers are better for direct sample 
recovery because they provide a large volume of sample in a short time. When 
continuous flight augers are used, the sample can be collected directly from the 
flights. The continuous flight augers are satisfactory when a composite of the 
complete soil column is desired. Post-hole augers have limited utility for sample 
collection as they are designed to cut through fibrous, rooted, swampy soil and cannot 
be used below a depth of approximately three feet. 

The following procedure is used for collecting soil samples with the auger: 

7.2.2 Sampling at Depth with Augers and Thin Wall Tube Samplers 

1. Attach the auger bit to a drill rod extension, and attach the "T" handle.to the 
drill rod. 
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2. Clear the area to be sampled of any surface debris (e.g., twigs, rocks, litter). 
It may be advisable to remove the first three to six inches of surface soil for an 
area approximately six inches in radius around the drilling location. 

3. Begin augering, periodically removing and depositing accumulated soils onto 
a plastic sheet spread near the hole. This prevents accidental brushing of loose 
material back down the borehole when removing the auger or adding drill rods. 
It also facilitates refilling the hole, and avoids possible contamination of the 
surrounding area. 

4. After reaching the desired depth, slowly and carefully remove the auger from 
the hole. When sampling directly from the auger, collect the sample after the 
auger is removed from the hole and proceed to Step 10. 

5. Remove auger tip from the extension rods and replace with a pre-cleaned thin 
wall tube sampler. Install the proper cutting tip. 

6. Carefully lower the tube sampler down the borehole. Gradually force the tube 
sampler into the soil. Do not scrape the borehole sides. Avoid hammering the 
rods as the vibrations may cause the boring walls to collapse. 

7. Remove the tube sampler, and unscrew the drill rods. 

8. Remove the cutting tip and the core from the device. 

9. Discard the top of the core (approximately 1 inch), as this possibly represents 
material collected before penetration of the layer of concern. Place the 
remaining core into the appropriate labeled sample container. Sample 
homogenization is not required. 

10. If volatile organic analysis is to be performed, transfer the sample into an 
appropriate, labeled sample container with a stainless steel lab spoon, or 
equivalent and secure the cap tightly. Place the remainder of the sample into 
a stainless steel, plastic, or other appropriate homogenization container, and 
mix thoroughly to obtain a homogenous sample representative of the entire 
sampling interval. Then, either place the sample into appropriate, labeled 
containers and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. j 

When compositing is complete, place the sample into appropriate, labeled 
containers and secure the caps tightly. 
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11. If another sample is to be collected in the same hole, but at a greater depth, 
reattach the auger bit to the drill and assembly, and follow steps 3 through 11, 
making sure to decontaminate the auger and tube sampler between samples. 

12. Abandon the hole according to applicable state regulations. Generally, shallow 
holes can simply be backfilled with the removed soil material. 

7.2.3 Sampling with a Trier 

The system consists of a trier, and a "T" handle. The auger is driven into the soil to 
be sampled and used to extract a core sample from the appropriate depth. 

The following procedure is used to collect soil samples with a sampling trier: 

1. Insert the trier (Figure 2, Appendix A) into the material to be sampled at a 0° 
to 45° angle from horizontal. This orientation minimizes the spillage of 
sample. 

2. Rotate the trier once or twice to cut a core of material. 

3. Slowly withdraw the trier, making sure that the slot is facing upward. 

4. If volatile organic analyses are required, transfer the sample into an 
appropriate, labeled sample container with a stainless steel lab spoon, or 
equivalent and secure the cap tightly. Place the remainder of the sample into 
a stainless steel, plastic, or other appropriate homogenization container, and 
mix thoroughly to obtain a homogenous sample representative of the entire 
sampling interval. Then, either place the sample into appropriate, labeled 
containers and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. When compositing is complete, 
place the sample into appropriate, labeled containers and secure the caps 
tightly: 

7.2.4 Sampling at Depth with a Split Spoon (Barrel) Sampler 

Split spoon sampling is generally used to collect undisturbed soil cores of 18 or 24 
inches in length, A series of consecutive cores may be extracted with a split spoon 
sampler to give a complete soil column profile, or an auger may be used to drill down 
to the desired depth for sampling. The split spoon is then driven to its sampling depth 
through the bottom of the augured hole and the core extracted. 

When split spoon sampling is performed to gain geologic information, all work should 
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be performed in accordance with ASTM Dl586-98, "Standard Test Method for 
Penetration Test and Split-Barrel Sampling of Soils". 

The following procedures are used for collecting soil samples with a split spoon: 

1. Assemble the sampler by aligning both sides of barrel and then screwing the 
drive shoe on the bottom and the head piece on top. 

2. Place the sampler in a perpendicular position on the sample material. 

3. Using a well ring, drive the tube. Do not drive past the bottom of the head 
piece or compression of the sample will result. 

4. Record in the site logbook or on field data sheets the length of the tube used to 
penetrate the material being sampled, and the number of blows required to 
obtain this depth. 

5. Withdraw the sampler, and open by unscrewing the bit and head and splitting 
the barrel. The amount of recovery and soil type should be recorded on the 
boring log. If a split sample is desired, a cleaned, stainless steel knife should 
be used to divide the tube contents in half, longitudinally. This sampler is 
typically available in 2 and 3 1/2 inch diameters. A larger barrel may be 
necessary to obtain the required sample volume. 

6. Without disturbing the core, transfer it to appropriate labeled sample 
container(s) and seal tightly. 

7.2.5 Test Pit/Trench Excavation 

A backhoe can be used to remove sections of soil, when detailed examination of soil 
characteristics are required. This is probably the most expensive sampling method 
because of the relatively high cost of backhoe operation. 

The following procedures are used for collecting soil samples from, test pits or 
trenches: i 

1. Prior to any excavation with a backhoe, it is important to ensure that all 
sampling locations are clear of overhead and buried utilities. ! 

2. Review the site specific Health & Safety plan and ensure that all safety 
precautions including appropriate monitoring equipment are installed as 
required. 



MIM2.10038 

U. S. EPA ENVIRONMENTAL RESPONSE TEAM 

STANDARD OPERATING PROCEDURES 
SOP: 2012 

PAGE: 9o f l3 
REV: 0.0 

DATE: 02/18/00 
SOIL SAMPLING 

3. Using the backhoe, excavate a trench approximately three feet wide and 
approximately one foot deep below the cleared sampling location. Place 
excavated soils on plastic sheets. Trenches greater than five feet deep must be 
sloped or protected by a shoring system, as required by OSHA regulations. 

4. A shovel is used to remove a one to two inch layer of soil from the vertical face 
of the pit where sampling is to be done. 

5. Samples are taken using a trowel, scoop, or coring device at the desired 
intervals. Be sure to scrape the vertical face at the point of sampling to remove 
any soil that may have fallen from above, and to expose fresh soil for sampling. 
In many instances, samples can be collected directly from the backhoe bucket. 

6. If volatile organic analyses are required, transfer the sample into an 
appropriate, labeled sample container with a stainless steel lab spoon, or 
equivalent and secure the cap tightly. Place the remainder of the sample into 
a stainless steel, plastic, or other appropriate homogenization container, and 
mix thoroughly to obtain a homogenous sample representative of the entire 
sampling interval. Then, either place the sample into appropriate, labeled 
containers and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. When compositing is complete, 
place the sample into appropriate, labeled containers and secure the caps 
tightly; 

7. Abandon the pit or excavation according to applicable state regulations. 
Generally, shallow excavations can simply be backfilled with the removed soil 
material. 

8.0 CALCULATIONS 

This section is not applicable to this SOP. 

9.0 QUALITY ASSURANCE/QUALITY CONTROL 

There are no specific quality assurance (QA) activities which apply to the implementation of these 
procedures. However, the following QA procedures apply: 

1. All data must be documented on field data sheets or within site logbooks. 

2. All instrumentation must be operated in accordance with operating instructions as supplied by the 
manufacturer, unless otherwise specified in the work plan. Equipment checkout and calibration 
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activities must occur prior to sampling/operation, and they must be documented. 

10.0 DATA VALIDATION 

This section is not applicable to this SOP. 

11.0 HEALTH AND SAFETY 

When working with potentially hazardous materials, follow U.S. EPA, OHSA and corporate health and 
safety procedures, in addition to the procedures specified in the site specific Health & Safety Plan.. 

12.0 REFERENCES 
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1.0 SCOPE AND APPLICATION 

The purpose of this standard operating procedure 
(SOP) is lo provide technical guidance on 
implementing safe and cost-effective response actions 
at hazardous waste sites containing drums with 
unknown contents. Container contents are sampled 
and characterized for disposal, bulking, recycling, 
segregation, and classification purposes. 

These are standard (i.e., typically applicable) 
operating procedures which may be varied or changed 
as required, dependent on site conditions, equipment 
limitations or limitations imposed by the procedure. 
In all instances, the ultimate procedures employed 
should be documented and associated with the final 
report. 

Mention of trade names or commercial products does 
not constitute U.S. Environmental Protection Agency 
(U.S. EPA) endorsement or recommendation for use. 

2.0 METHOD SUMMARY 

Prior to sampling, drums must be excavated, ( if 
necessary), inspected, staged, and opened. Drum 
excavation must be performed by qualified personnel. 
Inspection involves the observation and recording of 
visual qualities of each drum and any characteristics 
pertinent to the classification of the drum's contents. 
Staging involves the physical grouping of drums 
according to classifications established during the 
physical inspection. Opening of closed drums can be 
performed manually or remotely. Remote drum 
opening is recommended for worker safety. The most 
widely used method of sampling a drum involves the 
use of a glass thief. This method is quick, simple, 
relatively inexpensive, and requires no 
decontamination. The contents of a drum can be 
further characterized by performing various field tests. 

3.0 SAMPLE PRESERVATION, 
CONTAINERS, HANDLING, 
AND STORAGE 

Samples collected from drums are considered waste 
samples and as such, adding preservatives is not 
required due to the potential reaction of the sample 
with the preservative. Samples should, however, be 
cooled to 4°C and protected from sunlight in order to 
minimize any potential reaction due to the light 
sensitivity of the sample. 

Sample bottles for collection of waste liquids, sludges, 
or solids are typically wide mouth amber jars with 
Teflon-lined screw caps. Actual volume required for 
analysis should be determined in conjunction with the 
laboratory performing the analysis. 

Waste sample handling procedures should be as 
follows: 

1. Label the sample container with the 
appropriate sample label and complete the 
appropriate field data sheet(s). Place sample 
container into two resealable plastic bags. 

2. Place each bagged sample container into a 
shipping container which has been lined with 
plastic. Pack the container with enough non-
combustible, absorbent, cushioning material 
to minimize the possibility of containers 
breaking, and to absorb any material which 
may leak. 

Note: Depending on the nature and quantity 
of the material to be shipped, different 
packaging may be required. The 

be 
transportation company or 
shipping/receiving expert , should 
consulted prior to packing the samples. 

Complete a chain of custody record for each 
shipping container, place into a resealable 

1 
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plastic bag, and affix to the inside lid of the 
shipping container. 

4. Secure and custody seal the lid of the 
shipping container. Label the shipping 
container appropriately and arrange for the 
appropriate transportation mode consistent 
with the type of hazardous waste involved. 

4.0 I N T E R F E R E N C E S AND 
POTENTIAL PROBLEMS 

I f buried drums are suspected, geophysical 
investigation techniques such as magnetometry or 
ground penetrating radar may be employed in an 
attempt to determine the location and depth of drums. 
During excavation, the soil must be removed with 
great caution to minimize the potential for drum 
rupture. 

Until the contents are characterized, sampling 
personnel should assume that unlabelled drums 
contain hazardous materials. Labelled drums are 
frequently mislabelled, especially drums that are 
reused. Because a drum's label may not accurately 
describe its contents, extreme caution must be 
exercised when working with or around drums. 

I f a drum which contains a liquid cannot be moved 
without rupture, its contents may be immediately 
transferred to a sound drum using an appropriate 
method of transfer based on the type of waste. In any 
case, preparations should be made to contain the spill 
(i.e., spill pads, dike, etc.) should one occur. 

I f a drum is leaking, open, or deteriorated, then it must 
be placed immediately in overpack containers. 

The practice of tapping drums to determine their, 
contents is neither safe nor effective and should not be 
used i f the drums are visually overpressurized or i f 
shock-sensitive materials are suspected. A laser 
thermometer may be effective in order to determine 
the level of the drum contents via surface temperature 
differences. 

Drums that have been overpressurized to the extent 
that the head is swollen several inches above the level 
of the chime should not be moved. A number of 
devices have been developed for venting critically 
swollen drums. One method that has proven to be 
effective is a tube and spear device. A light aluminum 

tube (3 meters long) is positioned at the vapor space 
of the drum. A rigid, hooking device attached to the 
tube, goes over the chime and holds the rube securely 
in place. The spear is inserted in the tube and 
positioned against the drum wall. A sharp blow on 
the end of the spear drives the sharpened tip through 
the drum and the gas vents along the grooves. 
Venting should be done from behind a wall or 
barricade. Once the pressure has been relieved, the 
bung can be removed and the drum sampled. 

Because there is potential for accidents to occur 
during handling, particularly initial handling, drums 
should only be handled i f necessary. Al l personnel 
should be warned of the hazards prior to handling 
drums. Overpack drums and an adequate volume of 
absorbent material should be kept near areas where 
minor spills may occur. Where major spills may 
occur, a containment berm adequate to contain the 
entire volume of liquid in the drums should be 
constructed before any handling takes place. I f drum 
contents spill, personnel trained in spill response 
should be used to isolate and contain the spill. 

5.0 EQUIPMENT/APPARATUS 

The following are standard materials and equipment 
required for sampling: 

• Personal protection equipment 
• Wide-mouth amber glass jars with Teflon 

cap liner, approximately 500 mL volume 
• Other appropriate sample jars 
• Uniquely numbered sample identification 

labels with corresponding data sheets 
• Drum/Tank Sampling Data Sheets and Field 

Test Data Sheets for Drum/Tank Sampling 
• Chain of Custody records 
• Decontamination materials . 
• Glass thieving tubes or COLIWASA 
• Coring device 
• Stainless steel spatula or spoons 
• Laser thermometer 
• Drum overpacks 
• Absorbent material for spills 
• Drum opening devices 

Bung Wrench 

A common method for opening drums 
manually is using a universal bung wrench. 
These wrenches have fittings made to 
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remove nearly all commonly encountered 
bungs. They are usually constructed of a 
non-sparking metal alloy (i.e., brass, 
bronze/manganese, aluminum, etc.) 
formulated to reduce the likelihood of sparks. 
The use of a "NON-SPARKING" wrench 
does not completely eliminate the possibility 
of a spark being produced. 

Drum Deheader 

One means by which a drum can be opened 
manually when a bung is not removable with 
a bung wrench is by using a drum deheader. 
This tool is constructed of forged steel with 
an alloy steel blade and is designed to cut the 
lid of a drum off or part way off by means of 
a scissors-like cutting action. A limitation of 

. this device is that it can be attached only to 
closed head drums. Drums with removable 
heads must be opened by other means. 

Hand Pick, Pickaxe, and Hand Spike 

These tools are usually constructed of brass 
or a non-sparking alloy with a sharpened 
point that can penetrate the drum lid or head 
when the tool is swung. The hand picks or 
pickaxes that are most commonly used are 
commercially available; whereas, the spikes 
are generally uniquely fabricated four foot 
long poles with a pointed end. 

Backhoe Spike 

Another means used to open drums remotely 
for sampling is a metal spike attached or 
welded to a backhoe bucket. This method is 
very efficient and is often used in large-scale 
operations. 

Hydraulic Drum Opener 

Recently, remotely operated hydraulic 
devices have been fabricated to open drums. 
This device uses hydraulic pressure to force 
a non-sparking spike through the wall of a 
drum. It consists of a manually operated 
pump which pressurizes fluid through a 
length of hydraulic line. 
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Pneumatic Devices 

A'pneumatic bung remover consists of a 
compressed air supply that is controlled by a 
two-stage regulator. A high pressure air line 
of desired length delivers compressed air to 
a pneumatic drill, which is adapted to turn 
bung fitting selected to fit the bung to be 
removed. An adjustable bracketing system 
has been designed to position and align the 
pneumatic drill over the bung. This 
bracketing system must be attached to the 
drum before the drill can be operated. Once 
the bung has been loosened, the bracketing 
system must be removed before the drum can 
be sampled. This remote bung opener does 
not permit the slow venting of the container, 
and therefore appropriate precautions must 
be taken. It also requires the container to be 
upright and relatively level. Bungs that are 
rusted shut cannot be removed with this 
device. 

6.0 REAGENTS 

Reagents are not typically required for preserving 
drum samples. However, reagents will be utilized for 
decontamination of sampling equipment. 

7.0 PROCEDURES 

7.1 Preparation 

1. Determine the extent of the sampling effort, 
the sampling methods to be employed, and 
the types and amounts of equipment and 
supplies needed. 

2. Obtain necessary sampling and monitoring 
equipment. 

3. Decontaminate or preclean equipment, and 
ensure that it is in working order. 

4. Prepare scheduling and coordinate with staff, 
clients, and regulatory agency, i f appropriate. 

5. Perform a general site survey prior to site 
entry in accordance with the site specific 
Health and Safety Plan. 
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6. Use stakes, flagging, or buoys to identify and 
mark all sampling locations. I f required the 
proposed locations may be adjusted based on 
site access, property boundaries, and surface 
obstructions. 

7.2 Drum Excavation 

I f it is presumed that buried drums are on-site and 
prior to beginning excavation activities, geophysical 
investigation techniques should be utilized to 
approximate the location and depth of the drums. In 
addition, it is important to ensure that all locations 
where excavation will occur are clear of utility lines, 
pipes and poles (subsurface as well as above surface). 

Excavating, removing, and handling drums are 
generally accomplished with conventional heavy 
construction equipment. These activities should be 
performed by an equipment operator who has 
experience in drum excavation. During excavation 
activities, drums must be approached in a manner that 
wil l avoid digging directly into them. 

The soil around the drum should be excavated with 
non-sparking hand tools or other appropriate means 
and as the drums are exposed, a visual inspection 
should be made to determine the condition of the 
drums. Ambient air monitoring should be done to 
determine the presence of unsafe levels of volatile 
organics, explosives, or radioactive materials. Based 
on this preliminary visual inspection, the appropriate 
mode of drum excavation and handling may be 
determined. 

Drum identification and inventory should begin before 
excavation. Information such as location, date of 
removal, drum identification number, overpack status, 
and any other identification marks should be recorded 
on the Drum/Tank Sampling Data Sheet (Attachment 
1, Appendix A). 

7.3 Drum Inspection 

Appropriate procedures for handling drums depend on 
the contents. Thus, prior to any handling, drums 
should be visually inspected to gain as much 
information as possible about their contents. The 
drums should be inspected for the following: 

1. Drum condition, corrosion, rust, punctures, 
bungs, and leaking contents. 

2. Symbols, words, or other markings on the 
drum indicating hazards (i.e., explosive, 
radioactive, toxic, flammable), or further 
identifying the drums. 

3. Signs that the drum is under pressure. 

4. Shock sensitivity. 

Monitoring should be conducted around the drums 
using instruments such as radiation meters, organic 
vapor analyzers (OVA) and combustible gas 
indicators (CGI). 

Survey results can be used to classify the drums into 
categories, for instance: 

• Radioactive 
• Leaking/deteriorating 

Bulging 
• Lab packs 
• Explosive/shock sensitive 
• Empty 

Al l personnel should assume that unmarked drums 
contain hazardous materials until their contents have 
been categorized. Once a drum has been visually 
inspected and any immediate hazard has been 
eliminated by overpacking or transferring the drum's 
contents, the drum is affixed with a numbered tag and 
transferred to a staging area. Color-coded tags, labels 
or bands should be used to identify the drum's 
category based on visual inspection. A description of 
each drum, its condition, any unusual markings, the 
location where it was buried or stored, and field 
monitoring information are recorded on a Drum/Tank 
Sampling Data Sheet (Attachment 1, Appendix A). 
This data sheet becomes the principal record keeping 
tool for tracking the drum on-site. 

7.4 Drum Staging 

Prior to sampling, the drums should be staged to allow 
easy access. Ideally, the staging area should be 
located just far enough from the drum opening area to 
prevent a chain reaction i f one drum should explode or 
catch fire when opened. 

During staging, the drums should be physically 
separated into the following categories: those 
containing liquids, those containing solids, those 
containing lab packs, and those which are empty. 
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This is done because the strategy for sampling and 
handling drums/containers in each of these categories 
wi l l be different. This may be achieved by visual 
inspection of the drum and its labels, codes, etc. 
Solids and sludges are typically disposed of in open 
top drums. Closed head drums with a bung opening 
generally contain liquid. 

Where there is good reason to suspect that drums 
contain radioactive, explosive, or shock-sensitive 
materials, these drums should be staged in a separate, 
isolated area. Placement of explosives and shock-
sensitive materials in diked and fenced areas will 
minimize the hazard and the adverse effects of any 
premature detonation of explosives. 

Where space allows, the drum opening area should be 
physically separated from the drum removal and drum 
staging operations. Drums are moved from the 
staging area to the drum opening area one at a time 
using forklift trucks equipped with drum grabbers or 
a barrel grappler. In a large-scale drum handling 
operation, drums may be conveyed to the drum 
opening area using a roller conveyor. Drums may be 
restaged as necessary after opening and sampling. 

7.5 Drum Opening 

There are three basic techniques available for opening 
drums at hazardous waste sites: 

drums are structurally sound (no evidence of bulging 
or deformation) and their contents are known to be 
non-shock sensitive, non-reactive, non-explosive or 
non-flammable. I f opening the drum with bung 
wrenches is deemed safe, then certain procedures 
should be implemented to minimize the hazard: 

Field personnel should be fully outfitted with 
protective gear. 

• Drums should be positioned upright with the 
bung up, or, for drums with bungs on the 
side, laid on their sides with the bung plugs 
up. 
The wrenching motion should be a slow, 
steady pull across the drum. I f the length of 
the bung wrench handle provides inadequate 
leverage for unscrewing the plug, a "cheater 
bar" can be attached to the handle to improve 
leverage. 

7.5.2 Manual Drum Opening with a Drum 
Deheader 

Drums are opened with a drum deheader (Figure 2, 
Appendix B) by first positioning the cutting edge just 
inside the top chime and then tightening the 
adjustment screw so that the deheader is held against 
the side of the drum. Moving the handle of the 
deheader up and down while sliding the deheader 
along the chime will enable the entire top to be rapidly 
cut off i f so desired. I f the top chime of a drum has 
been damaged or badly dented it may not be possible 
to cut the entire top off. Since there is always the 
possibility that a drum may be under pressure, the 
initial cut should be made very slowly to allow for the 
gradual release of any built-up pressure. A safer 
technique would be to employ a remote method prior 
to using the deheader. 

Self-propelled drum openers which are either 
electrically or pneumatically driven are available and 
can be used for quicker and more efficient deheading. 

The drum deheader should be decontaminated, as 
necessary, after each drum is opened to avoid cross 
contamination and/or adverse chemical reactions from 
incompatible materials. 

7.5.3 Manual Drum Opening with a Hand 
Pick, Pickaxe, or Spike 

When a drum must be opened and neither a bung 

Manual opening with non-sparking bung 
wrenches 

• Drum deheading 
• ; Remote drum puncturing or bung removal 

The choice of drum opening techniques and 
accessories depends on the number of drums to be 
opened, their waste contents, and physical condition. 
Remote drum opening equipment should always be 
considered in order to protect worker safety. Under 
OSHA 1910.120, manual drum opening with bung 
wrenches or deheaders should be performed ONLY 
with structurally sound drums and waste contents that 
are known to be non-shock sensitive, non-reactive, 
non-explosive, and non-flammable. 

7.5.1 Manual Drum Opening with a Bung 
Wrench 

Manual drum opening with bung wrenches (Figure 1, 
Appendix B) should not be performed unless the 
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wrench nor a drum deheader is suitable, then it can be 
opened for sampling by using a hand pick, pickaxe, or 
spike (Figure 3, Appendix B). Often the drum lid or 
head must be hit with a great deal of force in order to 
penetrate it. Because of this, the potential for splash 
or spraying is greater than with other opening methods 
and therefore, this method of drum opening is not 
recommended, particularly when opening drums 
containing liquids. Some spikes used have been 
modified by the addition of a circular splash plate near 
the penetrating end. This plate acts as a shield and 
reduces the amount of splash in the direction of the 
person using the spike. Even with this shield, good 
splash gear is essential. 

Since drums, some of which may be under pressure, 
cannot be opened slowly with these tools, spray from 
drums is.common and appropriate safety measures 
must be taken. The pick or spike should be 
decontaminated after each drum is opened to avoid 
cross contamination and/or adverse chemical reaction 
from incompatible materials. 

7.5.4 Remote Drum Opening with a 
Backhoe Spike 

Remotely operated drum opening tools are the safest 
available means of drum opening. Remote drum 
opening is slow, but provides a high degTee of safety 
compared to manual methods of opening. 

In the opening area, drums should be placed in rows 
with adequate aisle space to allow ease in backhoe 
maneuvering. Once staged, the drums can be quickly 
opened by punching a hole in the drum head or lid 
with the spike. 

The spike (Figure 4, Appendix B) should be 
decontaminated after each drum is opened to prevent 
cross contamination and/or adverse reaction from 
incompatible material. Even though some splash or 
spray may occur when this method is used, the 
operator of the backhoe can be protected by mounting 
a large shatter-resistant shield in front of the operator's 
cage. This combined with the normal personal 
protection gear should be sufficient to protect the 
operator. Additional respiratory protection can be 
afforded by providing the operator with an on-board 
airline system. 

7.5.5 Remote Drum Opening with 
Hydraulic Devices 

A piercing device with a non-sparking, metal point is 
attached to the end of a hydraulic line and is pushed . 
into the drum by the hydraulic pressure (Figure 5, 
Appendix B). The piercing device can be attached so 
that a hole for sampling can be made in either the side 
or the head of the drum. Some of the metal piercers 
are hollow or tube-like so that they can be left in place 
i f desired and serve as a permanent tap or sampling 
port. The piercer is designed to establish a tight seal 
after penetrating the container. 

7.5.6 Remote Drum Opening with 
Pneumatic Devices 

Pneumatically-operated devices utilizing compressed 
air have been designed to remove drum bungs 
remotely (Figure 6, Appendix B). Prior to opening the 
drum, a bung fitting must be selected to fit the bung to 
be removed. The adjustable bracketing system is then 
attached to the drum and the pneumatic drill is aligned 
over the bung. This must be done before the drill can 
be operated. The operator then moves away from the 
drum to operate the equipment. Once the bung has 
been loosened, the bracketing system must be 
removed before the drum can be sampled. This 
remote bung opener does not permit the slow venting 
of the container, and therefore appropriate precautions 
must be taken. It also requires the container to be 
upright and relatively level. Bungs that are rusted 
shut cannot be removed with this device. 

7.6 Drum Sampling 

After the drum has been opened, preliminary 
monitoring of headspace gases should be performed 
first with an explosimeter/oxygen meter. Afterwards, 
an OVA or other instruments should be used. I f 
possible, these instruments should be intrinsically 
safe. In most cases it is impossible to observe the 
contents of these sealed or partially sealed drums. 
Since some layering or stratification is likely in any 
solution left undisturbed, a sample that represents the 
entire depth of the drum must be taken. 

When sampling a previously sealed drum, a check 
should be made for the presence of a bottom sludge. 
This is easily accomplished by measuring the depth to 
apparent bottom then comparing it to the known 
interior depth. 
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7.6.1 Glass Thief Sampler 

The most widely used implement for sampling drum 
liquids is a glass tube commonly referred to as a glass 
thief (Figure 7, Appendix B). This tool is cost 
effective, quick, and disposable. Glass thieves are 
typically 6mm to 16mm I.D. and 48 inches long. 

Procedures for Use: 

1. Remove the cover from the sample container. 

2. Insert glass tubing almost to the bottom of 
the drum or until a solid layer is encountered. 
About one foot Of tubing should extend 
above the drum. 

3. Allow the waste in the drum to reach its 
natural level in the tube. 

4. Cap the top of the sampling tube with a 
tapered stopper or thumb, ensuring liquid 
does not come into contact with stopper. 

5. Carefully remove the capped tube from the 
drum and insert the uncapped end into the 
appropriate sample container. 

6. Release stopper and allow the glass thief to 
drain until the container is approximately 
two-thirds full . 

7. Remove tube from the sample container, 
break it into pieces and place the pieces in 
the drum. 

8. Cap the sample container tightly and label it. 
Place the sample container into a carrier. 

9. Replace the bung or place plastic over the 
drum. 

10. Log all samples in the site logbook and on 
Drum/Tank Sampling Data Sheets. 

11. Perform hazard categorization analyses i f 
included in the project scope. 

12. Transport the sample to the decontamination 
zone and package it for transport to the 
analytical laboratory, as necessary. 
Complete chain of custody records. 

In many instances a drum containing waste material 
will have a sludge layer on the bottom. Slow insertion 
of the sample tube into this layer; then a gradual 
withdrawal will allow the sludge to act as a bottom 
plug to maintain the fluid in the tube. The plug can be 
gently removed and placed into the sample container 
by the use of a stainless steel lab spoon. 

It should be noted that in some instances disposal of 
the tube by breaking it into the drum may interfere 
with eventual plans for the removal of its contents 
The use of this technique should be cleared with the 
project officer or other glass thief disposal techniques 
should be evaluated. 

7.6.2 COL1WASA Sampler 

The Composite Liquid Waste Sampler (COLIWASA) 
and modifications thereof are equipment that collect 
a sample from the full depth of a drum and maintain 
it in the transfer rube until delivery to the sample 

. bottle. The COLIWASA (Figure 8, Appendix B) is a 
much cited sampler designed to permit representative 
sampling of multiphase wastes from drums and other 
containerized wastes. One configuration consists of 
a 152 cm by 4 cm I D. section of tubing with a 
neoprene stopper at one end attached by a rod running 
the length of the tube to a locking mechanism at the 
other end. 

Manipulation of the locking mechanism opens and 
closes the sampler by raising and lowering the 
neoprene stopper. One model of the COLIWASA is 
shown in Appendix B; however, the design can be 
modified and/or adapted somewhat to meet the needs 
of the sampler. 

The major drawbacks associated with using a 
COLIWASA concern decontamination and costs. The 
sampler is difficult to decontaminate in the field and 
its high cost in relation to alternative procedures (glass 
tubes) make it an impractical throwaway item. It still 
has applications, however, especially in instances 
where a true representation of a multiphase waste is 
absolutely necessary. 

Procedures for Use 

1. Put the sampler in the open position by 
placing the stopper rod handle in the T-
position and pushing the rod down until the 
handle sits against the sampler's locking 
block. 
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2. Slowly lower the sampler into the liquid 
waste. Lower the sampler at a rate that 
permits the levels of the liquid inside and 
outside the sampler rube to be about the 
same. If the level of the liquid in the sample 
tube is lower than that outside the sampler, 
the sampling rate is too fast and will result in 
a non-representative sample. 

3. When the sampler stopper hits the bottom of 
the waste container, push the sampler tube 
downward against the stopper to close the 
sampler. Lock the sampler in the closed 
position by turning the T-handle until it is 
upright and one end rests tightly on the 
locking block. 

4. Slowly withdraw the sample from the waste 
container with one hand while wiping the 
sampler tube with a disposable cloth or rag 
with the other hand. 

5. Carefully discharge the sample into the 
appropriate sample container by slowly 
pulling the lower end of the T-handle away 
from the locking block while the lower end 
of the sampler is positioned in a sample 
container. 

6. Cap the sample container tightly and label it. 
Place the sample container in a carrier. 

7. Replace the bung or place plastic over the 
drum. 

8. Log all samples in the site logbook and on 
Drum/Tank Sampling Data Sheets. 

9. Perform hazard categorization analyses i f 
included in the project scope. 

10. Transport the sample to the decontamination 
zone and package for transport to the 
analytical ' laboratory, as necessary. 
Complete the Chain of Custody records. 

7.6.3 Coring Device 

A coring device may be used to sample drum solids. 
Samples should be taken from different areas within 
the drum. This sampler consists of a series of 
extensions, a T- handle, and the coring device. 

Procedures for use: 

1. Assemble the sampling equipment. 

2. Remove the cover from the sample container. 

3. Insert the sampling device to the bottom of 
the drum. The extensions and the "T" handle 
should extend above the drum. 

4. Rotate the sampling device to cut a core of 
material. 

5. Slowly withdraw the sampling device so that 
as much sample material as possible is 
retained within it. 

6. Transfer the sample to the appropriate 
sample container, and label it. A stainless 
steel spoon or scoop may be used as 
necessary. 

7. Cap the sample container tightly and place it 
in a carrier. 

8. Replace the bung or place plastic over the 
drum. 

9. Log all samples in the site log book and on 
Drum/Tank Sampling Data Sheets. 

10. Perform hazard, categorization analyses i f 
included in the project scope. 

11. Transport the sample to the decontamination 
zone and package it for transport to the 
analytical laboratory, as necessary. 
Complete chain of custody records. 

7.7 Hazard Categorization 

The goal of characterizing or categorizing the contents 
of drums is to obtain a quick, preliminary assessment 
of the types and levels of pollutants contained in the 
drums. These activities generally involve rapid, non
rigorous methods of analysis. The data obtained from 
these methods can be used to make decisions 
regarding drum staging or restaging, bulking or 
compositing of the drum contents. 
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Asa first step in obtaining these data, standard tests 
should be used to classify the drum contents into 
general categories such as auto-reactives, water 
reactives, inorganic acids, organic acids, heavy 
metals, pesticides, cyanides, inorganic oxidizers, and 

j organic oxidizers. In some cases, further analyses 
I should be conducted to more precisely identify the 

drum contents. 

There are several methods available to perform these 
tests: 

the HazCat" chemical identification system 
the Chlor-N-Oil Test Kit 

• Spill-fyter Chemical Classifier Strips 
• Setaflash (for ignitabiliry) 

These methods must be performed according to the 
manufacturers' instructions and the results must be 
documented on the Field Test Data Sheet for 
Drum/Tank Sampling (Attachment 2, Appendix A). 

Other tests which may be performed include: 

• Water Reactivity 
{ • Specific Gravity Test (compared to water) 
! • Water Solubility Test 

• pH of Aqueous Solution 

The tests must be performed in accordance with the 
instructions on the Field Test Data Sheet for 
Drum/Tank Sampling and results of the tests must be 
documented on these data sheets. 

The specific methods that will be used for hazard 
categorization must be documented in the Quality 
Assurance Work Plan. 

8.0 CALCULATIONS 

This section is not applicable to this SOP. 

9.0 QUALITY ASSURANCE/ 
QUALITY CONTROL 

The following general quality assurance procedures 
' apply: 

1. A l l data must be documented on Chain of 
Custody records, Drum/Tank Sampling Data 
Sheets, Field Test Data Sheet for Drum/Tank 
Sampling, or within site logbooks. 

2. Al l instrumentation must be operated in 
accordance with operating instructions as 
supplied by the manufacturer, unless 
otherwise specified in the work plan. 
Equipment checkout and calibration 
activities must occur prior to 
sampling/operation, and they must be 
documented. 

10.0 DATA VALIDATION 

This section is not applicable to this SOP. 

11.0 H E A L T H AND SAFETY 

When working with potentially hazardous materials, 
follow U.S. EPA, OSHA, and corporate health and 
safety procedures. 

More specifically, the opening of closed containers is 
one of the most hazardous site activities. Maximum 
efforts should be made to ensure the safety of the 
sampling team- Proper protective equipment and a 
general awareness of the possible dangers will 
minimize the risk inherent to sampling operations. 
Employing proper drum opening techniques and 
equipment wil l also safeguard personnel. The use of 
remote sampling equipment whenever feasible is 
highly recommended. 

12.0 REFERENCES 

Guidance Document for Cleanup of Surface Tank and 
Drum Sites, OSWER Directive 9380.0-3. 

Drum Handling Practices at Hazardous Waste Sites, 
EPA-600/2-86-013. 
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A P P E N D I X A 

Attachments 

ATTACHMENT 1. Drum/Tank Sampling Data Sheet 

Samplers: ' Date: 

Site Name: Work Order Number: 3347-040-001-

Container Number/Sample Number: ' REAC Task Leader: 

SITE INFORMATION: 

1. Terrain, drainage description: 

2. Weather conditions (from observation):_ 

MET station on site: No Yes 

CONTAINER INFORMATION: 

1. Container type: Drum Tank Other: 

2. Container dimensions: Shape:__ 

Approximate size: 

3. Label present: No 
Yes: 

Other Markings: 

4. Spill or leak present: No Yes Dimensions: 

5. Container location: (Circle one) N/A See Map Other: 
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Attachments 

ATTACHMENT L Drum/Tank Sampling Data Sheet (cont'd) 

SAMPLE INFORMATION: 

1. Description: liquid , solid ( powder or crystals) 

Vapors: 

sludge 

2. Color: 
Other: 

3. Local effects present: (damage - environmental, 
material)_ 

FIELD MONITORING: 

1. P1D: Background (clean zone) 

Probe used/Model used 

Reading from container opening 

2. FID: Background (clean zone) 

Reading from container opening 

3. Radiation Meter: 

Model used 

Background (clean zone) 

Reading from container opening 

4. Explosimeter/Oxygen Meter: 

Oxygen level from container opening 

LEL level from container opening 
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APPENDIX A (Cont'd) 

Attachments 

ATTACHMENT 2. Field Test Data Sheet for Drum/Tank Sampling 

Samplers: : Date: _____ 

Site Name: Work Order Number: 3347-040-001 - ._ 

Container Number/Sample Number: REAC Task Leader: 

SAMPLE MONITORING INFORMATION: 

1. PID: Background (clean zone) , • ' 

Probe used/Model used • 

Reading from sample 

2. FID: Background (clean zone) 

Reading from sample 

3. Radiation Meter: Model used 

Background (clean zone) 

Reading from sample 

4. Explosimeter/Oxygen Meter: Oxygen level (sample) 

LEL level (sample) 

SAMPLE DESCRIPTION: 

_ _ _ _ _ Liquid Solid ' Sludge - Color Vapors 

WATER REACTIVITY: 

1. Add small amount of sample to water: bubbles color change to 

vapor formation heat No Change 

SPECIFIC GRAVITY TEST (compared to water): 

1. Add small amount of sample to water: sinks floats 

2. I f liquid sample sinks, screen for chlorinated compounds. I f liquid sample floats and appears to be oily, 
screen for PCBs (Chlor-N-Oil kit). 
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APPENDIX A (Cont'd) 

Attachments 

ATTACHMENT 2. Field Test Data Sheet for Drum/Tank Sampling (cont'd) 

CHLOR N OIL TEST KIT INFORMATION: 

1. Test kit used for this sample: Yes 

2. Results: PCB not present 

PCB present, greater than 50 ppm 

No 

PCB present, less than 50 ppm 

100% PCB present 

WATER SOLUBILITY TEST: 

1. Add approximately one part sample to five parts water. You may need to stir and heat gently. |DO NOT 
HEAT IF WATER REACTIVE!] Results: total partial no solubility 

pH OF AQUEOUS SOLUTION: 

1. Using 0-14 pH paper, check pH of water/sample solution: 

SP1LL-FYTER CHEMICAL CLASSIFIER STRIPS: 

1. Acid/Base Risk: (Circle one) 

Strong acid (0) 

Moderately acidic (1-3) 

Weak acid (5) 

Neutral (7) 

Moderately basic (9-11) 

Strong Base (13-14) 

2. Oxidizer Risk: (Circle one) 

Not Present 

Present 

3. Fluoride Risk: (Circle one) 

Not Present 

Present 

Color Change 

RED 

ORANGE 

YELLOW 

GREEN 

Dark GREEN 

Dark BLUE 

WHITE 

BLUE, RED, OR ANY DIVERGENCE FROM 
WHITE j 

PINK ' 

YELLOW 
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APPENDIX A (Cont'd) 

Attachments 

ATTACHMENT 2. Field Test Data Sheet for Drum/Tank Sampling (cont'd) 

4. Petroleum Product, Organic Solvent Risk: (Circle one) 

Not Present 

Present 

5. Iodine, Bromine, Chlorine Risk: (Circle one) 

Not Present 

Present 

LIGHT BLUE 

DARK BLUE 

PEACH 

WHITE OR YELLOW 

SETAFLASH IGNITABILITY TEST: 

140°F 

160°F 

Ignitable: 

Ignitable: 

Ignitable: 

Ignitable: 

Ignitable: 

Ignitable: 

Non-Ignitable 

Non-Ignitable 

Non-Ignitable 

Non-lgnitable 

Non-Ignitable 

Non-Ignitable _ 

Comments: 

HAZCAT KIT TESTS: 

1. Test: . . Outcome: 

Comments: 

2. Test: Outcome: 

Comments: •' • 
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3. Test: 

Comments:' 

4. Test: 

Comments: 

MIM2.10057 

A P P E N D I X A (Cont'd) 

Attachments 

ATTACHMENT 2. Field Test Data Sheet for Drum/Tank Sampling (cont'd) 

v Outcome: 

Outcome: 

5. Test: 

Comments: 

Outcome: 

HAZCAT PESTICIDES KIT: 

Present: Not Present: 

Comments: 
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Figure 1. Universal Bung Wrench 
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Figures 

Figure 2. Drum Deheader 
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Figure 3. Hand Pick, Pickaxe, and Hand Spike 
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Figure 4. Backhoe Spike 
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Figure 5. Hydraulic Drum Opener 
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Figure 6. Pneumatic Bung Remover 
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Figure 7. Glass Thief 

Insert open tube (thief) sompler 
in containerized liquid. 

3. 

11 

u 

Remove open tube (thie/) sompler 
from contoinerized liquid. 

2. 

/ sr. ~ • 
Cover top of sompler with gloved 
thumb. 

Plocc open tube sompler over 
oppropricte somple bottle ond 

' remove gloved thumb. 
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Figure 8. COLJWASA 
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SOP#: 2011 
DATE: 11/16/94 

REV. #: 0.0 

1.0 SCOPE AND APPLICATION 

This standard operating procedure (SOP) outlines the 
recommended protocol and equipment for collection 
of representative chip, wipe, and sweep samples to 
monitor potential surficial contamination. 

This method of sampling is appropriate for surfaces 
contaminated with non-volatile species of aiialyles 
(i.e., PCB, PCDD, PCDF, metals, cyanide, etc.) 
Detection limits are analyte specific. Sample size 
should be determined based upon the detection limit 
desired and the amount of sample requested by the 
analytical laboratory. Typical sample area is one 
square foot. However, based upon sampling location, 
the sample size may need modification due to area 
configuration. 

These are standard (i.e., typically applicable) 
operating procedures which may be varied or changed 
as required, dependent on site conditions, equipment 
limitations or limitations imposed by the procedure or 
other procedure limitations. In all instances, the 
ultimate procedures employed should be documented 
and associated with the final report. 

Mention of trade names or commercial products does 
not constitute U.S. EPA endorsement or 
recommendation for use. 

2.0 METHOD SUMMARY 

Since surface situations vary widely, no universal 
sampling method can be recommended. Rather, the 
method and implements used must be tailored to suit 
a specific sampling site. The sampling location 
should be selected based upon the potential for 
contamination as a result of manufacturing processes 
or personnel practices. 

Chip sampling is appropriate for porous surfaces and 
is generally accomplished with either a hammer and 
chisel, or an electric hammer. The sampling device 
should be laboratory cleaned and wrapped in clean, 
autoclaved aluminum foil until ready for use. To 

collect the sample, a measured and marked off area is 
chipped both horizontally and vertically to an even 
depth of 1/8 inch. The sample is then transferred to 
the proper sample container. 

Wipe samples are collected from smooth surfaces to 
indicate surficial contamination; a sample location is 
measured and marked off. While wearing a new pair 
of surgical gloves, a sterile gauze pad is opened, and 
soaked with solvent. The solvent used is dependent, 
on the surface being sampled. This pad is then 
stroked firmry over the sample surface, first vertically, 
then horizontally, to ensure complete coverage. The 
pad is then transferred to the sample container. 

Sweep sampling is an effective method for the 
collection of dust or residue on porous or non-porous 
surfaces. To collect such a sample, an appropriate 
area is measured off. Then, while wearing a new pair 
of disposable surgical gloves, a dedicated brush is 
used to sweep material into a dedicated dust pan. The 
sample is then transferred to. the proper sample 
container. 

Samples collected by all three methods are then sent 
to the laboratory for analysis. 

3.0 SAMPLE PRESERVATION, 
CONTAINERS, HANDLING, 
AND STORAGE 

Samples should be stored out of direct sunlight to 
reduce photodegredation, cooled to 4°C and shipped to 
the laboratory performing the analysis. Appropriately 
sized laboratory cleaned, glass sample jars should be 
used for sample collection. The amount of sample 
required will be determined in concert with the 
analytical laboratory. 

4.0 INTERFERENCES AND 
POTENTIAL PROBLEMS 

This method has few significant interferences or 
problems. Typical problems result from rough porous 
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surfaces which may be difficult to wipe, chip, or 
sweep. 

5.0 EQUIPMENT 

Equipment required for performing chip, wipe, or 
sweep sampling is as follows: 

• Lab clean sample containers of proper size 
and composition 

• Site logbook 
• Sample analysis request forms 
• Chain of Custody records 
• Custody seals 
• Field data sheets 
• Sample labels 
• Disposable surgical gloves 
• Sterile wrapped gauze pad (3 in. x 3 in.) 
• Appropriate pesticide (HPLC) grade solvent 
• Medium sized laboratory cleaned paint brush 
'• Medium sized laboratory cleaned chisel 
• Autoclaved aluminum foil 
• Camera 
• Hexane (pesticide/HPLC grade) 
• Iso-octane 
• Distilled/deionized water 

6.0 REAGENTS 

Reagents are not required for preservation of chip, 
wipe or sweep samples. However, reagents will be 
utilized for decontamination of sampling equipment. 

7.0 PROCEDURES 

7.1 Preparation 

1. Determine the extent of the sampling effort, 
the sampling methods to be employed, and 
the types and amounts of equipment and 
supplies needed. 

2. Obtain necessary sampling and monitoring 
equipment. 

3. Decontaminate or preclean equipment, and 
ensure that it is in working order. 

4. Prepare scheduling and coordinate with staff, 
clients, and regulatory agency, i f appropriate. 

5. Perform a general site survey prior to site 
entry in accordance with the site specific 

Health and Safety Plan. 
7 

6. Mark all sampling locations. I f required the 
proposed locations may be adjusted based on 
site access, property boundaries, and surface 
obstructions. 

7.2 Chip Sample Collection 

Sampling of porous surfaces is generally 
accomplished by using a chisel and hammer or 
electric hammer. The sampling device should be 
laboratory cleaned or field decontaminated as per the 
Sampling Equipment Decontamination SOP. It is 
then wrapped in cleaned, autoclaved aluminum foi l . 
The sampler should remain in this wrapping until it is 
needed. Each sampling device should be used for 
only one sample. 

1. Choose appropriate sampling points; measure 
off the designated area. Photo 
documentation is optional. 

2. Record surface area to be chipped. 

3. Don a new pair of disposable surgical gloves. 

4. Open a laboratory-cleaned chisel or 
equivalent sampling device. 

5. Chip the sample area horizontally, then 
vertically to an even depth of approximately 
1/8 inch. 

6. Place the sample in an appropriately prepared 
sample container with a Teflon lined cap. 

7. Cap the sample container, attach the label 
and custody seal, and place in a plastic bag. 
Record all pertinent data in the site logbook 
and on field data sheets. Complete the 
sampling analysis request form and chain of 
custody record before taking the next sample. 

8. Store samples out of direct sunlight and cool 
to4°C. 

9. Follow proper decontamination procedures 
then deliver sample(s) to the laboratory for 
analysis. 

7.3 Wipe Sample Collection 

Wipe sampling is accomplished by using a sterile 



MIM2.10068 

gauze pad, adding a solvent in which the contaminant 
is most soluble, then wiping a pre-determined, pre-
measured area. The sample is packaged in an amber 
jar to prevent photodegradation and packed in coolers 
for shipment to the lab. Each gauze pad is used for 
only one wipe sample. 

1. Choose appropriate sampling points; measure 
off the designated area. Photo 
documentation is optional. 

2. Record surface area to be wiped. 

3. Don a new pair of disposable surgical gloves. 

4. Open new sterile package of gauze pad. 

5. Soak the pad with solvent of-choice. 

6. Wipe the marked surface area using firm 
strokes. Wipe vertically, then horizontally to 
insure complete surface coverage. 

7. Place the gauze pad in an appropriately 
prepared sample container with a Teflon-
lined cap. 

8. Cap the sample container, attach the label 
and custody seal, and place in a plastic bag. 
Record all pertinent data in the site logbook 
and on field data sheets. Complete the 
sampling analysis request form and chain of 
custody record before taking the next sample. 

9. Store samples out of direct sunlight and cool 
to 4°C. 

10. Follow proper decontamination procedures, 
then deliver sample(s) to the laboratory for 
analysis. 

7.4 Sweep Sample Collection 

Sweep sampling is appropriate for bulk 
contamination. This procedure utilizes a dedicated, 
hand held sweeper brush to acquire a sample from a 
pre-measured area. 

1. ChoOse appropriate sampling points; measure 
off the designated area. Photo 
documentation is optional. 

2. Record the surface area to be swept. 

3. . Don new pair of disposable surgical gloves. 

4. Sweep the measured area using a dedicated 
brush; collect the sample in a dedicated dust 
pan. 

5. Transfer sample from dust pan to sample 
container. 

6. Cap the sample container, attach the label 
' and custody seal, and place in a plastic bag. 
Record all pertinent data in the site log book 
and on field data sheets. Complete the 
sampling analysis request form and chain of 
custody record before taking the next sample. 

7. Store samples out of direct sunlight and cool 
to4°C. 

8. Leave contaminated sampling device in the 
sample material, unless decontamination is 
practical. 

9. Follow proper decontamination procedures, 
then deliver sample(s) to the laboratory for 
analysis. 

8.0 CALCULATIONS 

Results are usually provided in mg/g, ug/g, mass per 
unit area, or other appropriate measurement. 
Calculations are typically done by the laboratory. 

9.0 QUALITY ASSURANCE/ 
QUALITY CONTROL 

The following general quality assurance procedures 
apply: 

1. Al l data must be documented on standard 
chain of custody forms, field data sheets or 
within the site logbook. 

2. Al l instrumentation must be operated in 
accordance with operating instructions as 
supplied by the manufacturer, unless 
otherwise specified in the work; plan. 
Equipment checkout and calibration 
activities must occur prior, to 
sampling/operation, and they must be 
documented. 

The following specific quality assurance activities 
apply to wipe samples: 
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For wipe samples, a blank should be collected for 
each sampling event. This consists of a sterile gauze 
pad, wet with the appropriate solvent, and placed in a 
prepared sample container. The blank wil l help 
identify potential introduction of contaminants via the 
sampling methods, the pad, solvent or sample 
container. Spiked wipe samples can also be collected 
to better assess the data being generated. These are 
prepared by spiking a piece of foil of known area with 
a standard of the analyte of choice. The solvent 
containing the standard is allowed to evaporate, and 
the foi l is wiped in a manner identical to the other 
wipe samples. 

Specific quality assurance activities for chip and 
sweep samples should be determined on a site specific 
basis. 

10.0 DATA VALIDATION 

A review of the quality control samples will be 
conducted and the data utilized to qualify the 
environmental results. 

11.0 H E A L T H AND S A F E T Y 

When working with potentially hazardous materials, 
follow EPA, OSHA and corporate health and safety 
procedures. 

12.0 R E F E R E N C E S 

U.S. EPA, A Compendium of Superfund Field 
Operation Methods. EPA/540/5-87/001. 

NJDEP Field Sampling Procedures Manual, 
February, 1988. 



Respc*wfr̂ neei!r̂ ciridAndyftcc«Cc*itrocf -

STANDARD OPERATING PROCEDURES 
SOP: 1700 

PAGE: 1 of 25 
REV: 99.9 

DATE: 11/04/03 
NITON XL722S FIELD "PORTABLE X-RAY FLUORESCENCE 

OPERATING PROCEDURE 

CONTENTS 

1.0 SCOPE AND APPLICATION 

1.1 Principles of Operation 
1.1.1 Characteristic X-rays 
1.1.2 Scattered X-rays 

1.2 Sample Types 

2.0 METHOD SUMMARY 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE 

4.0 INTERFERENCES AND POTENTIAL PROBLEMS 
4.1 Sample Placement 
4.2 Sample Representivity 
4.3 Reference Analysis 
4.4 Chemical Matrix Effects 
4.5 Physical Matrix Effects 
4.6 Application Error 
4.7 Moisture Content 
4.8 Cases of Severe X-ray Spectrum Overlaps 

5.0 EQUIPMENT / APPARATUS 

5.1 Description of the NITON XL722S System 
5.2 Equipment and Apparatus List 

5.2.1 NITON XL722S Analyzer System 
5.2.2 Optional Items 

5.3 Peripheral Devices 
5.3.1 Communication Cable Connection 
5.3.2 NITON Xtras 5.7e Software j 

6.0 REAGENTS ! 
i 

7.0 PROCEDURE , 

7.1 Operation 
7.1.1 Startup 



.10071 

Response £ nglneering ond Anotyficd Contract 

STANDARD OPERATING PROCEDURES 
SOP: 1700 

PAGE: 2 of 25 
REV: 99̂ 9 

DATE: 11/04/03 
NITON XL722S FIELD PORTABLE "X-RAY FLUORESCENCE 

OPERATING PROCEDURE 

7.1.2 Precautions 
7.2 Control Panel and Menu Software 

7.2.1 Control Panel Buttons 
7.2.2 The Setup Menu ; 
7.2.3 Calibrate 4 Test/ 
7.2.4 The Ready 'to Test Screen 
7.2.5 The Measurement Screen 
7.2.6 The Summary Screen 

7.3 Preoperational Checks 
7.3.1 Energy Calibration 
7.3.2 Resolution Check 
7.3 3 Blank (Zero) Sample Check 
7.3.4 Target Element Response Check 

7.4 Source Measuring Time 
7.5 Sample Handling and Presentation 

7.5.1 Soil Samples 
7.5.2 Thin (Filter) Samples 
7.5.3 Lead in Paint 

7.6 Downloading Stored Results and Spectra 
7.7 Instrument Maintenance 

7.7.1 Exterior Cleaning 

7.7.2 Further Information and Troubleshooting 

8.0 CALCULATIONS 
9.0 QUALITY ASSURANCE/QUALITY CONTROL 

9.1 Precision 
9.2 The Method Detection Limit (MDL) and Method Quantitation Limit (MQL) 
9.3 Reporting Results 
9.4 Accuracy 
9.5 Matrix Considerations 

10.0 DATA VALIDATION 

10.1 Confirmation Samples 
10.2 Recording Results 

11.0 HEALTH AND SAFETY 



Response Engineering and AnatyReal Contract 

MIM2.10072 

STANDARD OPERATING PROCEDURES 
SOP 

PAGE 
REV 

DATE 
NITON XL722S FIELD PORTABLE X-RAY FLUORESCENCE 

OPERATING PROCEDURE 

1700 
3 of 25 

99:9 
11/04/03 

12.0 REFERENCES 

13.0 BIBLIOGRAPHY 

14.0 APPENDIX 

A. Figures 

i 

! 



MIM2.10073 

Response Engineering and Analytical Contract 

STANDARD OPERATING PROCEDURES 
SOP 

PAGE 
REV 

DATE 
NITON XL722S FIELD PORTABLE X-RAY FLUORESCENCE 

OPERATING PROCEDURE 

1700 
4 of 25 

99.9 
11/04/03 

1.0 SCOPE AND APPLICATION 

The purpose of this Standard Operating Procedure (SOP) is to serve as a guide to the start-up, check out, 
operation, calibration, and routine use of the NITON XL722S field portable x-ray fluorescence instrument for 
field use in screening hazardous or potentially hazardous inorganic materials. It is not intended to replace or 
diminish the use of the NITON 300series & 700series User's Guide. The User's Guide contains detailed 
information for optimizing instrument performance and for utilizing different applications. 

The procedures contained herein are general operating guidelines which may be changed as required, 
depending on site conditions, equipment limitations, limitations imposed by Quality Assurance\Quality Control 
(QA\QC) procedures or other protocol limitations. In all instances, the procedures finally employed should 
be documented and included in the final report. 

Mention of trade names or commercial products does not constitute endorsement or recommendation for use. 

1.1 Principles of Operation 

X-ray Fluorescence (XRF) spectroscopy is a non-destructive, qualitative and quantitative analytical 
technique used to determine the chemical composition of samples. In a source excited XRF analysis, 
primary X-rays emitted from a sealed radioisotope source are utilized to irradiate samples. During 
interaction with samples, source X-rays may either undergo scattering (dominating process) or 
absorption by sample atoms in a process known as the photoelectric effect (absorption coefficient). 
This phenomenon originates when incident radiation knocks out an electron from the innermost shell 
of an atom creating a vacancy. The atom is excited and releases its surplus energy almost instantly 
by filling the vacancy with an electron from one of the higher energy shells. This rearrangement of 
electrons is associated with the emission of X-rays characteristic (in terms of energy) of the given 
atom. This process is referred to as emission of fluorescent X-rays (fluorescent yield). The overall 
efficiency of the fluorescence process is referred to as excitation efficiency and is proportional to the 
product of the absorption coefficient and the fluorescent yield. 

1.1.1 Characteristic X-rays 

The NITON XL722S utilizes characteristic X-ray lines originating from the innermost shells 
of the atoms: K, L, and occasionally M. The characteristic X-ray lines of the K series are 
the most energetic lines for any element and, therefore, are the preferred analytical lines. 
The K lines are always accompanied by the L and M lines of the same element. However, 
with energies much lower than those of the K lines, they can usually be neglected for those 
elements for which the K lines are analytically useful. For heavy elements such as cerium 
(Ce) (atomic number, Z=58), to uranium (U, Z=92), the L lines are the preferred lines for 
analysis. TheLaandL,,lineshavealmostequalmtensities,andthechoiceofoneortheother 
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depends on what interfering lines might be present. A source just energetic enough to excite 
the L lines will not excite the K lines of the same element. The M lines will appear together 
with the L lines. , '"] 

The NITON User's Guide contains information about the X-rays (K or L) and elements that 
are measured for each excitation source. 

An X-ray source can excite characteristic X-rays from an element only i f the source energy 
is greater than the absorption edge energy for the particular line group of the element (e.g., 
K absorption edge, L absorption edge, M absorption edge). The absorption edge energy is 
somewhat greater than the corresponding line energy. The K absorption edge energy is 
approximately the sum of the K, L, and M line energies, and the L absorption edge energy 
is approximately the sum of the L and M line energies of the particular element. 

Energies of the characteristic fluorescent X-rays are converted (within the detector) into a 
train of electric pulses, the amplitudes of which are linearly proportional to the energy. An 
electronic multichannel analyzer measures the pulse amplitudes, which is the basis of a 
qualitative X-ray analysis. The number of counts at a given energy is representative of 
element concentration in a sample and is the basis for quantitative analysis. 

1.1.2 Scattered X-rays 

The source radiation is scattered from the sample by two physical processes: coherent or 
elastic scattering (no energy loss), and Compton or inelastic scattering (small energy loss). 
Thus, source backscatter (background signal) consists of two components with X-ray lines 
close together. The higher energy line is equal to the source energy. Since the whole sample 
takes part in scattering, the scattered X-rays usually yield the most intense lines in the spect
rum. Furthermore, the scattered X-rays have the highest energies in the spectrum and, 
therefore, contribute most of the total measured intensity signal. 

1.2 Sample Types 

i -
Solid and liquid samples may be analyzed with the NITON XL722S for elements potassium (K) 
through uranium (U) with proper X-ray source selection, application setup, measurement conditions, 
and instrument calibration. Typical environmental applications are: 

• Heavy metals in soil (in-situ or samples collected from the surface or from bore hole 
drillings, etc.), sediments, and sludges 

Heavy metal air particulates collected on membrane filters, either from personnel samplers 
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or from high volume samplers. 

• Lead (Pb) in paint 

2.0 METHOD SUMMARY • 

The NITON XL722S Portable XRF Analyzer employs two radioactive isotope sources: cadmium-109 (Cd-
109) and americium-241 (Am-241) for the production of primary X-rays. Each source emits a specific set of 
primary X-rays which excite a corresponding range of elements in a sample. When more than one source can 
excite the element of interest, the appropriate source is selected according to its excitation efficiency for the 
element of interest. Each NITON XL722S analyzer will be configured with the appropriate sources depending 
on the applications provided with the unit. 

The sample is positioned in front of the source-detector window and sample measurement is initiated, which 
exposes the sample to primary radiation from the source. Fluorescent and backscattered X-rays from the 
sample enter through the detector window and are counted in the high-performance, solid-state detector. 

Elemental concentrations are computed based on ratios of analyte X-ray intensity to source backscatter. The 
raw ratios are corrected for spectral overlap and interelement effects utilizing correction coefficients and 
iteratively computed element concentrations. The NITON XL722S is factory calibrated, and the menu-driven 
software supports multiple calibrations called "applications." Each application is a complete analysis 
configuration including elements to be measured, interfering elements in the sample, and a set of calibration 
coefficients. 

Measurement time is user controlled. Shorter measurement times (30 - 60s) are generally used for initial 
screening and hot spot delineation, while longer measurement times (60 - 300s) are typically used for higher 
precision and accuracy requirements. 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE 

This SOP specifically describes operating procedures for the NITON XL722S; hence, this section is not 
applicable to this SOP. 

4.0 INTERFERENCES AND POTENTIAL PROBLEMS 

The total method error for XRF analysis is defined as the square root of the sum of squares of both instrument 
precision and user or application related error. Generally, the instrument precision is the least significant 
source of error in XRF analysis. User or application related error is generally more significant and will vary 
with each site and method used. The components of the user or application related error are the following. 
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; 4.1 Sample Placement 

This is a potential source of error because the X-ray signal decreases as the distance from the 
radioactive source is increased. However, this error is minimized by maintaining the same distance 
for each sample. Sample geometry with respect to the source/detector is also important. A tilted 
sample may cause analytical error. The NITON XL722S ratios analyte X-ray lines to source 
backscatter, which minimizes this type of error. 

4.2 Sample Representivity 

In order to accurately characterize site conditions, samples collected must be representative of the site 
or area under investigation. Representative soil sampling ensures that a sample or group of samples 
accurately reflects the concentration of the contaminant(s) of concern at a given time and location. 
Analytical results from representative samples reflect the variation in pollutant presence and 
concentration range throughout a site. Variables affecting sample representativeness include: (1) 
geologic variability, (2) contaminant concentration variability, (3) collection and preparation 
variability, and (4) analytical variability. Attempts should be made to minimize these sources of 
variability. For additional information on representative sampling, refer to the "Removal Program 
Representative Sampling Guidance, Volume 1 - Soil."'0 

4.3 Reference Analysis 

Soil chemical and physical matrix effects may be corrected (to some extent) by adjusting XRF results 
(via regression) using site-specific soil samples which have been analyzed by Inductively-Coupled 
Plasma (ICP) or Atomic Absorption (AA) spectroscopy methods. A major source of error can result 
i f these samples are not representative of the site and/or i f the analytical error is large. Additionally, 
when comparing XRF results with reference analyses results, the efficiency of the sample digestion 
reference analysis should be considered. Some digestion methods may breakdown different sample 
matrices more efficiently than others 

4.4 Chemical Matrix Effects 

Chemical matrix effects result from differences in concentrations of interfering elements. These 
effects appear as either spectral interferences (peak overlaps) or as X-ray absorption/enhancement 
phenomena. Both effects are common in soils contaminated with heavy metals. For example, iron 
(Fe) tends to absorb copper (Cu) X-rays, reducing the intensity of Cu measured by the detector. This 
effect can be corrected mathematically through the use of interelement correction coefficients. 

4.5 Physical Matrix Effects 
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Physical matrix effects are the result of variations in the physical character of the sample. They 
include parameters such as particle size, uniformity, homogeneity, and surface condition. For 
example, consider a sample in which the analyte exists in the form of very fine particles within a 
matrix composed of much coarser material:. I f two separate aliquots of the sample are prepared in 
such a way that the matrix particles .in one are much larger than in the other, then the relative volume 
of analyte occupied by the analyte-containing particles will be different in each. When measured, a 
larger amount of the analyte will be exposed to the source X-rays in the sample containing finer 
matrix particles; this results in a higher intensity reading for that sample and, consequently, an 
apparently higher measured concentration for that element. 

4.6 Application Error 

Generally, the error in the application calibration model is insignificant (relative to the other sources 
of error) PROVIDED the instrument's operating instructions are followed correctly. However, i f the 
sample matrix varies significantly from the design of the application, the error may become significant 
(e.g., using the Bulk Sample [soils] application to analyze a 50 percent iron mine tailing sample). 

4.7 Moisture Content 

Sample moisture content affects the analytical accuracy of soils or sludges. The overall error may be 
secondary when the moisture range is small (5-20 percent), or it may be a major source of error when 
measuring the surface of soils that are saturated with water. (NOTE: attempting an in-situ 
measurement on a saturated soil may damage the instrument.) 

4.8 Cases of Severe X-ray Spectrum Overlaps 

When present in the sample, certain X-ray lines from different elements can be very close in energy 
and, therefore, can interfere by producing a severely overlapped spectrum. 

Typical spectral overlaps are caused by the K B line of element Z-l (or as with heavier elements, Z-2 
or Z-3) overlapping with the K a line of element Z. This is the so-called Ka/K„ interference. Since 
the K a :K B intensity ratio for the given element usually varies from 5:1 to 7:1, the interfering element, 
Z - l , must be present in large concentrations in order to affect the measurement of analyte Z. For 
example, the presence of large concentrations of iron (Fe) could affect the measurement of cobalt 
(Co). The Fe K a and K 6 energies are 6.40 and 7.06 KeV, respectively. The Co K a energy is 6.93 
KeV. The resolution of the detector is approximately 300 eV. Therefore, large amounts of Fe in a 
sample will result in spectral overlap of the Fe K g with the Co K a peak (see Figure 1, Appendix A) 
and the resultant X-ray spectrum will include TOTAL counts for Fe plus Co lines. 

Other interferences arise from K/L, K/M, and L/M line overlaps. While these are less common, the 
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following are exaimples of severe overlap: 

AsK a /PbL a , Ti Ka/Ba L a '\ /K I 

In the arsenic (As)/lCad cape, Pb can be jneasnred from the Pb L» line, and arsenic from either the As 
K a or the As K 8 line; this way the unwanted interference can be corrected. However, due to the limits 
of mathematical corrections, measurement sensitivity is reduced. Generally, arsenic concentrations 
can not be efficiently calculated in samples with Pb:As ratios of 10:1 or more. This may result in zero 
arsenic being reported regardless of what the actual concentration is. 

The NITON XL722S uses overlap factors to correct for X-ray spectral overlaps for the elements of 
interest for a given application. 

5.0 EQUIPMENT/APPARATUS 

5.1 Description of the NITON XL722S System 

The NITON XL722S is a complete, hand-held, portable XRF analyzer weighing less than three 
pounds. It utilizes the method of Energy Dispersive X-Ray Fluorescence (EDXRF) spectroscopy to 
determine the elemental composition of soils, sludges, particulate, paint, and other waste materials. 

The NITON XL722S analyzer includes two compact, sealed radiation sources: Cd-109 and Am-241. 
The user selects the source and the analyzer software reports concentrations based on stored 
information for each application. Measurement time is user deteirnined. The NITON XL722S 
utilizes a high performance, electrically-cooled, solid-state detector optimized for L-shell and K-shell 
X-ray detection. 

The unit provides internal non-volatile memory for storage of 1000 bulk and/or thin sample spectra 
and multi-element analysis reports, or up to 3000 paint-mode test results. A RS-232 serial port is 
provided for downloading results and spectra to a PC. The multi-element analysis reports and spectra 
can be displayed on the instrument's display screen. The replaceable and rechargeable Nickel Metat 
Hydride battery pack provides for field-portable operation? 

The NITON XL722S is supplied with one or more applications. The "Bulk Sample" (soil samples) 
application is for analysis of up to 25 metals, where the balance of the sample (that portion not 
directly measured by the instrument) is essentially silica (Si02). The "Thin Sample" application is 
for analysis of thin films such as air monitoring filters or wipes: Ihe "Lead-Based Paint" application 
is for analyzing Pb in paint films. NITON LLC will also develop new applications to meet user 
specific requirements (e.g., adding elements to the "Soil Samples" application). 
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The NITON XL722S is powered from its 8-hour capacity battery. The manufacturer's operating 
condition specifications are: Temperature range 20 to 120* Fahrenheit (F); Humidity..'range0- 95% 

• RH. r • •'"••- r 

5.2 • Equipment and Apparatus List 

5.2.1 NITON XL722S Analyzer System 

The complete NITON XL722S Analyzer System includes: 
• Hand-held analyzer unit for data acquisition, processing, and display. Includes: 

high-performance, solid-state detector, two excitation sources (Cd-109, Am-241), 
data processing software, and control panel/results display. 

• RS-232C Serial I/O Interface cable 

• Silicon dioxide (Si02) blank check sample 

Three N1ST soil SRMs: 2709,2710, and 2711, and one RCRA check sample 

• Battery charger 

• Two battery packs 

• System carrying/shipping case and field carrying case/holster 

• Soil sample analysis/preparation accessories in separate carrying/shipping case 

NITON XL722S User's Guide and NITON Xtras PC utilities software. 

5.2.2 Optional Items 

• 31-mm diameter sample cups 

• XRF polypropylene film, 0.2 mil thick 

• Windows 2000 based Personal Computer (PC) 

• Spare battery packs and spare charger 
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See the NITON XL722S Accessories List for additional options. 

For mobile'laFor laboratory X-ray sample"preparation accessories (such as drying ovens, 
grinders, sieves, etc.), consult general laboratory equipment suppliers. 

5.3 Peripheral Devices 

The NITON XL722S may be used with a PC to download results/spectra, and for customized reports. 

5.3.1 Communication Cable Connection 

Plug the round end of the RS-232 Serial I/O cable into the NITON XL722S connector (the 
connection left of the on/off/reset switch) and the 9-pin connector of the cable into the serial 
port of the PC. 

5.3.2 NITON Xtras 5.7e Software 

The PC must be running the NITON XTras v5.7e software to communicate with the NITON 
XL722S. The XTras software allows you to select various configurations for downloading, 
exporting, displaying, and reporting results/spectra. Refer to the NITON User's Guide and 
XTras Quickstart Guide for details. 

6.0 REAGENTS 

Generally, soil calibration standards are not necessary for site screening and extent of contamination analyses 
with the NITON XL722S. The unit's performance can be verified by analyzing the N1ST soil SRMs provided 
with the unit. Refer to the NITON User's Guide for chemical composition of the N1ST SRMs. 

7.0 PROCEDURE 

7.1 Operation 

Refer to the NITON User's Guide for detailed instrument operating procedures and screen illustrations. 

7.1.1 Startup 

To remove the battery, loosen the two screws on the end of the unit below the on/off/reset 
switch and gently lift the battery pack away from the connector on the unit's base. Insert a 
fresh battery pack and tighten the set screws. 
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Apply power to the NITON by sliding the on/off/reset switch to the on position. Sometimes 
the instrument's battery saving features momentarily delay startup. I f the NITON does not 
rum on immediately,; turnPit off, wait a few seconds, and rum it on again. Each time the 
NITON is turned on, the Main Menu appears and the screen arrow points to Calibrate & 
Test. i 

Allow the NITON to warm up for a minimum of 15 minutes after it has been turned on 
before performing analysis. 

7.1.2 Precautions 

The NITON XL722S should be handled in accordance with the following radiological 
control practices. 

Refer to the NITON User's Guide for detailed discussion of Radiation Safety practices. 

1. The NITON XL722S should always be in contact with the surface of the material 
being analyzed, and that materia] should completely cover the aperture when the 
sources are exposed. Do not remove a sample or move the unit while the shutter 

• is open. 

2. When the sources are exposed, under no circumstances should the NITON XL722S 
be pointed at the operator or surrounding personnel. 

3. Do not place any part of the operator's or co-worker's bodies in line of exposure 
when the sources are exposed or partially covered. 

4. The shutter must be closed with the shutter safety lock engaged when not in use. 

5. The manufacturer (NITON LLC) must be notified immediately of any condition or 
concern relative to the NITON XL722S's structural integrity, source shielding, 
source switching condition, or operability. 

6. The appropriate state agency or the Nuclear Regulatory Commission (NRC) office 
must be notified immediately of any damage to the radioactive source, or any loss 
or theft of the device (see factory supplied data on radiological safety). 

7. Labels or instructions on the NITON XL722S(s) must not be altered or removed. 

8. The user must not attempt to open the unit. 
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9. The source(s) in the unit must be wipe-tested every 6 months as described in the 
NITON XL722S User's Guide. The leak test certificates must be kept on file, and 
a copy must accompany the instrument at all times. 

10. The bulk test platform or equivalent sample stage provided by NITON LLC must 
be used whenever the N1TONF XL722S is used for measuring samples contained 
in cups. 

11. The NITON XL722S should not be dropped or exposed to conditions of excessive 
shock or vibration. . 

Additional precautions include: 

1. The NITON XL722S should always be stored in it's waterproof, drop-proof 
carrying case. 

2. The battery charging unit should only be used in dry conditions. 

3. Battery packs should be changed only in dry conditions. 

7.2 Control Panel and Menu Software 

This section outlines the control panel buttons and basic menu software. Detailed illustrations of the 
control panel and screen displays are in the NITON User's Guide. 

7.2.1 Control Panel Buttons 

The NITON control panel consists of three buttons; Clear/Enter, right arrow (->), and left 
arrow (<-). These buttons allow the operator to navigate all the NITON screens and menus. 
The amount of time that the button is held down also controls the function of the buttons. 
Pressing the Clear/Enter button briefly (less than 1 second) or pressing the right (->) or left 
(<-) arrow buttons scrolls through the listed items shown on the screen. Holding down the 
Clear/Enter button for a longer period (more than 3 seconds) activates a different screen. 

7.2.2 The Setup Menu 

The Setup Menu is used to check instrument specifications, to set date and time, to 
illuminate the screen continuously, or to select a different testing mode. Once set up, this 
screen will remain the same each time the NITON is turned on until it is reset. To activate, 
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select Setup Menu from the Main Menu with the arrow buttons and press the Clear/Enter 
button to enter the Setup Menu. Refer to the NITON User's Guide for detailed instructions 
on using the Setup Menu. ~ 1 

7.2.3 Calibrate & Test ' \ 

When the screen arrow (->) is on Calibrate & Test, press the Clear/Enter button to start the 
self-calibration process. This process calibrates detector energy gain/zero so that analyte X-
rays are in their proper spectral location. Self-calibration takes about one to two minutes. 
When it is complete, the instrument will beep and the Ready to Test screen will appear. The 
self-calibration process should be performed every 1-2 hours during sample analysis to 
maintain proper detector calibration. 

7.2.4 The Ready to Test Screen 

This screen displays: the current date and time, the instrument serial number, the indication 
that the instrument is ready to test, the testing mode, the action level for "positive" or 
"negative" determination of lead in paint (lead based paint application only), the detector 
energy resolution, and the source strength. 

CAUTION: Check the date and time. If they are not correct, reset them before taking 
any measurements (see NITON User's Guide). Readings will not be accurate unless 
date and time are correct. 

7.2.5 The Measurement Screen 

The highest concentration elements are displayed in ppm (with the two-sigma confidence 
intervals) on the first measurement screen. The test time is also displayed. 

7.2.6 The Summary Screen 

When the operator ends a reading, the Measurement Screen is replaced by the Summary 
Screen. Results are displayed for 14 elements on NITON XL700 series models. These are 
divided into two groups: detected elements, and elements that were not detected. Press the 
arrow buttons to scroll through the element list. An element is classified detected when the 
measured concentration (ppm) is at least 1.5-times the confidence interval (ie, 3-sigma). 
Detected elements are displayed as in the Measurement Screen. Non-detected elements are 
shown as "< xx", where xx is the three-sigma instrument detection limit for that sample. The 
instrument detection limit (3-sigma) for each element is calculated for each sample. 
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7.3 Preoperational Checks 

7.3.1 Energy Calibration ' ~ 

An energy calibration (Calibrate & Test) should be performed as required to ensure proper 
energy calibration (eg, after an instrument is shipped). The Calibrate & Test function is 
located in the Main Menu (see section 7.2.3). 

7.3.2 Resolution Check 

The resolution check examines the detector's ability to resolve X-ray energies. This should 
be performed once at the beginning of the day. Record/document the Energy Resolution in 
the Ready to Test screen (after Calibrate & Test). The value should not vary significantly 
from day to day and should typically be less than 400 eV. I f the unit fails to meet this 
specification, call NITON LLC for assistance. 

7.3.3 Blank (Zero) Sample Check 

The blank (Zero) sample check is performed to monitor the instrument's zero drift in the 
selected application. The blank sample check only applies to the application (test mode) 
currently selected. This should be done once at the beginning of the day, after Calibrate & 
Test, after selecting a test mode, and whenever the instrument exhibits a persistent drift on 
a blank or low-level sample. 

Load the Si02 Blank (supplied with the NITON unit) in the NITON Bulk Sample Test 
Platform. Analyze for 60 seconds (source seconds) with each source in the unit. Review 
results. All elemental results should be reported as non-detected (<xx, where xx is the 3-
sigma instrument detection limit). Repeat the measurement i f the unit fails to meet these 
specifications. I f several elements continue to be significantly out of these specifications, 
check the plastic window and the blank sample for contamination. Perform the blank (Zero) 
sample check again. Save the results/spectra for documentation. 

7.3.4 Target Element Response Check 

The purpose of the target element response check is to ensure that the instrument and the 
selected application are working properly prior to performing sample analysis. This check 
should be performed at the beginning of the day. Use the NISTSRM 2709,2710, and 2711 
standards provided with the NITON unit to check the Soil Samples application; These 
samples should be measured using the same source acquisition times that will be used for 
sample analysis. Save the sample check results/spectra for documentation. 
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7.4 Source Measuring Time 

The source measuring time is user controlled. Generally, the element detection limit is reduced by 
50 percent for every four-fold (x4) increase in source measuring time. Although counting statistics 
improve as measurement time increaseŝ  the practical upper limit for typical applications is about 300 
seconds. 

The NITON^XL700 units measure time in "source seconds". This includes an automatic correction 
for source decay so that 60 source seconds will have a constant precision irregardless of source age. 
The correction extends measurement time to correct for source strength lost through the decay 
process. 

A minimum measuring time of 60 source seconds for each source is recommended when using the 
Soil Samples application. Measuring times for a source that excites a target element can be increased 
if lower detection limits are required. 

7.5 Sample Handling and Presentation 

When making XRF measurements, be sure to maintain constant measurement geometry in order to 
minimize variations in analysis results. Document any anomalies in measurement geometry, sample 
surface morphology, moisture content, sample grain size, and matrix (see Section 4.0). 

7.5.1 Soil Samples 

Soil samples may be analyzed either in-situ or in XRF sample cups (after preparation). The 
Soil Samples application assumes the sample to be infinitely thick. For in-situ measurements 
this is the case, however, for sample cup measurements it is advisable to f i l l the cup nearly 
full and use the supplied paper disk and cotton ball to hold the sample firmly against the 
sample cup window. This ensures that the sample is as uniformly thick as possible from 
analysis to analysis. The NITON XL722S bulk sample test platform or equivalent bulk 
sample platform provided by NITON must be used when analyzing sample cups. 

Ah area for in-situ analysis should be prepared by removing large rocks and debris. The soil 
• surface should be flat and compact prior to analysis. The NITON XL722S should be placed 
in its' in-situ adaptor and held firmly on the ground to maximize contact with the ground. 
The unit should not be moved during analysis. Analysis of water saturated soils should be 
avoided. Use of varying thicknesses of plastic (bags) have been shown to interfere with light 
element (low atomic number) measurements and may affect the calculation of the other 
element concentrations.'2* Additionally, plastic may contain significant levels of target 
element contamination. The NITON XL722S ratios analyte line intensity to that from source 
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backscatter and, therefore, may be less susceptible to bag thickness effects. Refer to the 
NITON User's Guide for details on analyzing Soil Samples (Bulk Samples). 

Course-grained sod conditions.br nuggets.of contaminated materiakiBaypreclude a truly* 
representative sample and adverselytaffect the analysis results (typically by under reporting 
the target element). Such samples should be prepared before analysis. Preparation 
consisteneyis important to minimize variation in analytical results: 

This application is designed for soil with the assumption that the balance of the material is 
essentially silica. I f samples with a much lighter (lower atomic number) balance are 
analyzed, the results may be elevated by a factor of two to four. Contact NITON LLC for 
help in analysis of different matrices. 

7.5.2 Thin (Filter) Samples 

The Thin Samples application is for analysis of thin samples such as particulates on filters 
or wipes. The detection limits are affected by the thickness of the substrate. Best results are 
obtained on the thinnest substrates. Always use the Dust wipe and Filter Test platform when 
measuring thin samples. This is not only for user safety, but also ensures a controlled 
environment to facilitate testing thin samples. . Contaminated material captured on filters or -
wipesis-not usuallydeposited^ 
readings musUbetakenfor-each thin sample measurement' The average or sum of these 
readings is the reported value for the measurement. Refer to the NITON User's Guide for 
details on analyzing Thin Samples. 

7.5.3 Lead in Paint 

To analyze for lead in paint on a surface (eg, wall, counter, etc.), the area selected for 
analysis should be smooth, representative and free of surface dirt. The NITON XL722S 
should be held firmly on me surface to maximize contact. The probe should not be moved 
during analysis. Refer to the NITON. User's Guide for details on analyzing lead paint 
samples. 

7.6 Downloading Stored Results and Spectra 

Results (analytical reports) and spectra which have been stored in the NITON XL722S internal 
memory should be downloaded and captured in disk files on a PC (see section 5). NITON LLC 
provides software (Xtras 5.7e) for this purpose. Additionally, results or spectra may be exported to 
text files for importing into a spreadsheet. Refer to the instructions provided with the programs for 
details on their operation. 
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After capturing results to a file, print a copy and save both the disk files and the printout for future 
reference and documentation purposes. 

7.7 Instrument Maintenance 

NOTE: All service except exterior cleaning must be performed by NITON LLC. Do not 
attempt to make repairs yourself. Opening the case of the NITON will void the Warranty. 

7.7.1 Exterior Cleaning 

When the Kapton plastic window on the bottom of the instrument becomes dirty, the 
performance of the NITON unit will be affected. .Clean the window gently with cotton 
swabs': Clean the instrument's metal case with a soft cloth. Never use water, detergents, or 
solvents: These may damage the instrument. ^ 

7.7.2 Further Information and Troubleshooting 

Refer to the NITON XL722S User's Guide for additional detailed operational and/or 
maintenance and troubleshooting instructions. I f no solution is found in the manual, contact 
NITON LLC for assistance. 

An instrument log should be maintained to document specific corrective actions taken to alleviate any 
instrumental problems, or for recording any service that has been performed. 

8.0 CALCULATIONS 

The NITON XL722S is a direct readout instrument that does not require any external calculations. 

9:0 QUALITY ASSURANCE/QUALITY CONTROL 

9.1 Precision 

The precision of the method is monitored by reading a low- or mid-target element concentration 
sample (eg, a SRM or the NITON RCRA sample) at the start and end of sample analysis and after 
approximately every tenth sample. Determining the precision around the site action level can be 
extremely important i f the XRF results are to be used in an enforcement action. Therefore, selection 
of a sample with a target element concentration at or near the site action level or level of concern is 
recommended. The sample is analyzed by the instrument for the normal field analysis time, and the 
results are recorded. A minimum of seven measurements should be made during field activities. The 
standard deviation for each target element is calculated. The relative standard deviation (RSD) of the 
sample mean can be used to calculate precision. The RSD should be within ± 20 percent.'̂  
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9.2 The Method Detection Limit (MDL) and Method Quantitation Limit (MQL) 

The MDL and MQL may be calculated from the measurement of either a low or blank sample (or a 
SRJvl) at the start and end of sample analysis, and after approximately every tenth sample. 
Alternatively, the Si02 blank or "clean" sand may be used i f a blank soil or sediment sample is 
unavailable. 

Measure the MDL sample using the same application and measuring time used for routine samples. 
A minimum of seven measurements should be made during field activities. Calculate the sample 
standard deviation of the mean for each target element, and round up to the next whole number prior 
to calculating the MDL and MQL. 

The definition of the MDL is three times the calculated standard deviation value. The definition of 
the MQL is 10 times the calculated standard deviation value. 

9.3 Reporting Results 

All raw XRF data should be recorded including the individual results of multiple analyses of samples 
and sampling points. The average and concentration range of each multiple analysis should also be 
reported. 

A "reported" value for each analysis or average of multiple analyses should be processed in the 
following manner. 

1. Round the value to the same degree of significance contained in the calibration or check 
standard sample assay values (usually two). Round to 2 significant figures for sample 
results. DO NOT round results for standards used to determine MDL or RSD values (use 
raw data). 

2. Report all values less than the MDL as not detected (U). 

3. OPTIONAL: Flag and note all values greater than or equal to the MDL and less than the 
MQL (usually with a "J" next to the reported value). 

' ! 
4. Report all values equal to or greater than the MDL and within the linear calibration range. 

9.4 Accuracy 

Accuracy, relative to a specific digestion method and elemental analysis procedure, is determined by 
submitting a sample analyzed by XRF methods (prepared sample cups may be submitted) for 
confirmatory AA or ICP analysis at a laboratory. 

The on-site analysis of soils by portable XRF instrumentation should be considered a screening effort 
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only (DC 1 data). Data derived from the instrument should be used with discretion. Confirmatory 
analyses on a subset of the screening samples (minimum 10 percent) can be used to determine i f the 
XRF data meets DC2 data objectives- The confirmation samples should ideally be selected randomly 
from the sample set and include a number of samples at or near the critical level. The results of the 
laboratory analysis (dependent) and the XRF analysis (independent) are evaluated with a regression 
analysis. The coefficient of determination (r2) should be 0.7 or greater.'3* 

Correcting the XRF results based on confirmatory analyses should only be undertaken after careful 
consideration. The confirmatory analysis (A A or 1CP) is an estimate of the concentration of metal 
contamination and is dependent upon the digestion method and sampling methodology used. Since 
XRF is a total elemental technique, any comparison with referee results must account for the 
possibility of variable extraction efficiency, dependent upon the digestion meUiod used and its ability 
to dissolve the waste or mineral form in question. 

9.5 Matrix Considerations 

Other types of QA/QC verification should include verification that the instrument calibration is 
appropriate for the specific site to be assessed. This includes verification of potential multiple soil 
matrix types that may exist at a site. Matrix differences which affect the XRF measurement include 
large variations in calcium content, which may be encountered when going from siliceous to 
calcareous soils, as well as large variations in iron content. 

10.0 DATA VALIDATION 

10.1 Confirmation Samples 

Confirmation samples are recommended at a minimum rate pf 10 percent and are required i f DC2 data 
riicjbjecuye? have been established for site activities.'3* Ideally, the sample cup that was analyzed by 
XRF should be the same sample that is submitted for AA/ICP analysis. When confirming an in-situ 
analysis, collect a sample from a 6-inch by 6-inch area for both an XRF measurement and 
confirmation analysis. 

The XRF and confirmatory AA/ICP results are analyzed with a regression analysis using a statistical 
program (such as SAS®) or a spreadsheet with the intercept calculated in the regression. The 
coefficient of determination (r2) between XRF and AA/ICP data must be 0.7 or greater for DC2 data 
objectives.'3' 

10.2 Recording Results 

Record all results and monitoring activities in a laboratory or field notebook. Also, results may be 
recorded electronically on a hard drive or floppy disk. 

11.0 HEALTH AND SAFETY 
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When working with potentially hazardpus.rnaterials, follow U.S. EPA, OSHA, corporate and/or any other 
applicable health and safety practices. 
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MIM2 10097 N SOLUTIONS, INC. EPA REGION I I REMOVAL SUPPORT TEAM 

DRUM INVENTORY & FIELD TESTING LOG 

SITE NAME: 

LOGGER: 

SAMPLE #: 

SAMPLER: 

DRUM NUMBER: 

DATE/TIME: 

DRUM DESCRIPTION; 

CONSTRUCTION 

Fiber ° Poly o 

Steel D Nickel ° 

Stainless Steel o Other D 

TYPE 

Poly Lined D 

Open Top D 

Closed Top a 

"Overpack" D 

Ring Top D 

rusted D 

bulging D 

other 

CONDITION 

leaking n dented D 

perforated D good D 

DRUM SIZE (Gallons): 85 ° 55 D 42 Q 30 a 15 D 10 a 5 a Other 

MFG NAME 

CHEMICAL NAME 

DRUM MARKINGS 

DRUM LABELS 

FIELD AIR MONITORING INSTRUMENT READINGS: MultiRAE. 

PHYSICAL DESCRIPTION: 

PID FID RAD METER OTHER 

Layers Physical Color/Description Clarity Solubility Reactiorl^B 

P 1 L S s G Oil Syrup Viscous, C C O W H A W 
H N I O L E Watery Paste Chunks L L P A E 1 A 
A C Q L U L Gel Spongy Soap-like E O A T X R T 
S H U 1 D Soft Hard 'Powder A U Q E A ' E 
E E 1 D G Crystal Granular Rubbery R D u R N R 

S D E Y E E 

Top 

Middle 

Bottom 

FIELD SCREENING RESULTS: 

Layers pH Chlorine Hot 
Wire 

Flammable Cyanide Oxidizer Chloride Peroxide . Mercury Sulfide PCB 

Top 

Middle 

Bottom 

ASSIGNED WASTE STREAM - BASED ON INITIAL RCRA HAZARD 

TEST COMPA TIBIL1TY RESULTS: 

Prepared by:. Date:. 



Type Of . Volume < 
Container Capacity 

Drum Inventory Log Sheet 
M a rk ,ng, r ldept , f ,cat ion7LW^^ 7 s f t Matenal in Container 

^ ,. i , g r , / i 111 •• • T-

Disposition 
Date 

Disposition/place Comments 



MIM2 1Q099 _ j j | N I US Environmental Protection Agency Region II 
V A A ^ I U X ^ L K J Removal Support Team (RST) 

1 M B & » W A 1 » ] | I H I > K M EPA Contract No. 68-W-OO-J13 
Restoring Resource Efficiency 

Air Monitoring Work Sheet 

Site: Date: RST Member 

Location Time FID 
(unils) 

PtD 
(units) 

LEL 

(%) 
o2 

(%) 
CO 

(ppm) 
Rad so2 

(ppm) 
C l 2 

(ppm) 
HCN 
(ppm) 

HC1 H 
F 

COClj 

-

Page of. 
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METHOD 9078 

SCREENING TEST METHOD FOR POLYCHLOR1NATED BIPHENYLS IN SOIL 

1.0 SCOPE AND APPLICATION 

1.1 The method may be used to determine the amount of PCB (polychlorinated biphenyl) 
contamination in soils such as sand, gravel, loam, sediment, and clay, assuming that PCBs are the 
sole source of organic halogens in the sample. 

1.2 This electrochemical method is designed to provide quantitative field results over a range 
of 2 to 2000 ug/g PCBs, significantly cutting down on the number of samples requiring laboratory 
testing. 

1.3 Chlorines are removed from the PCB molecule using an organo-sodium reagent. The 
resulting chloride ions are measured using a chloride specific electrode. Analysts must identify the 
type of Aroclor contamination in order to use this as a quantitative method. 

1.4 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

A sample of the soil to be tested is extracted with a hydrocarbon based solvent. The resulting 
extract is filtered to remove moisture and inorganic salts. The dried extract is reacted with metallic 
sodium and a catalyst to strip chloride from any PCB that may be present. The resulting chloride 
ions are extracted into an aqueous buffer solution where they are detected using a chloride ion 
specific electrode. 

CAUTION: Some of the reagents used with this testing procedure contain flammable 
solvents, dilute acids, and metallic sodium. Wear gloves and safety glasses 
while performing tests. Read all MSDS and warnings included with the 
instrument before starting testing procedure. 

3.0 INTERFERENCES 

3.1 This procedure is sensitive to any chlorinated compound that is preferentially soluble in 
a non-polar solvent. When analyzing for PCBs, the presence of other chlorinated organics will result 
in a high bias. Iodine and bromine containing compounds will affect results if present in significant 
quantities. Wet or dry samples may be run, but results for all samples are calculated on a wet-
weight basis. In one evaluation study (Table 1), 1.4% of the measurements were false negatives. 

3.2 Inorganic chlorides should not interfere using this method if the sample is extracted with 
organic solvent. 

CD-ROM 9078 - 1 Revision 0 
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4.0 APPARATUS AND MATERIALS 

Electrochemical PCB test kit: L2000® PCB/Chloride Analyzer, (Dexsil Corporation, One 
Hamden Park Drive, Hamden, CT), or equivalent. Each commercially available test kit will supply 
or specify the apparatus and materials necessary for successful completion of the test. 

5.0 REAGENTS 

Each commercially available test kit will supply or specify the reagents necessary for 
successful completion of the test. Reagents should be labeled with appropriate expiration dates. 

6.0 SAMPLE COLLECTION AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, Sec. 4.1. 

6.2 Soil samples may be contaminated, and should therefore be considered hazardous and 
. handled accordingly. All samples should be collected using a sampling plan that addresses the 

considerations discussed in Chapter Nine. 

6.3 To achieve accurate analyses, soil samples should be well homogenized prior to testing. 
PCBs are generally not evenly distributed in a soil sample and extensive mixing must be done to 
assure consistency. 

7.0 PROCEDURE 

Follow the manufacturer's instructions for the test kit being used. Those test kits used must 
meet or exceed the performance specifications indicated in Tables 1 and 2. 

8.0 QUALITY CONTROL 

8.1 Follow the manufacturer's instructions for quality control procedures specific to the test 
kit used. Additionally, guidance provided in Chapter One should be followed. 

8.2 Use of replicate analyses, particularly when results indicate concentrations near the 
action level, is recommended to refine information gathered with the kit. 

8.3 Method 9078 is intended for field or laboratory use. The appropriate level of quality 
assurance should accompany the application of this method to document data quality. 

9.0 METHOD PERFORMANCE 

9.1 146 soil samples from a PCB contaminated site were analyzed. There were 114 
individual samples and 32 field duplicates. Each sample was analyzed using both the L2000 and 
GC/MS. The L2000 analyses were performed on-site in a mobile lab and the PCBs were analyzed 
as Aroclor 1242. Laboratory analyses were performed on splits of the same samples. The results 
from the analyses are presented in Table 1. 
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9.2 After applying accepted statistical methods to account for the detection limit difference 
between the two methods the data were evaluated to determine the acceptability of the L2000 
method. A matched-pair students t-test performed on the L2000 and CLP GC/MS data results in a 
t value of 0.2141. This is well below the critical value (1.645 @ 0.05) for rejecting the null hypothesis 
indicating that there is no statistical difference between the data pairs. An analysis of the data for 
outliers identified only 2 data points whose residuals were greater than 3 standard deviations (10 and 
5 respectively). Both points were determined to be in error using other evidence and were eliminated 
from the data set. A linear regression analysis of the remaining data results in a correlation 
coefficient of 0.95 and a positive intercept of 10.98 ug/g. The slope of 0.985 was not statistically 
different from 1 and the intercept was not statistically different from 0. 

9.3 The relative percent difference (RPD) calculated from all valid duplicates greater than the 
L2000 detection limit of 2 ug/g for each method resulted in a mean RPD of 19% for the L2000 data 
and a mean RPD of 43% for the CLP GC-MS method. A Dunnett's test shows that this is statistically 
significant. 

9.4 In a second study, soil samples contaminated with Aroclor 1260 were taken during a site 
cleanup. The samples were split and sent for lab analysis by Method 8082 as well as analysis by 
the L2000 in the field. The results are reported in Table 2. A linear regression analysis of the data 
resulted in a correlation coefficient of 0.995, a slope of 1.048 and an intercept of -1.48 ug/g indicating 
that the L2000 is accurate compared to the lab method. A calculation of the relative percent 
difference for data, where duplicates were run within a method, results in a lower RPD for the L2000 
indicating a tighter data spread and better repeatability. 

10.0 REFERENCE 

1. Griffin, Roger D. Application of a New PCB Field Analysis Technique for Site Assessment. 
Proceedings of Hazmacon '92 March - April 1992. 
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TABLE 1 

COMPARISON OF L2000 AND GC/MS RESULTS FROM SPLIT SAMPLES 
Summary of Results 

Sample L2000 GC/MS Results 
Number (ug/g) (M9/9) Agree? 

1 ND 0.593 Yes 
3 ND 0.114 Yes 
4 23.6 6.71 Yes 
6 ND 0.679 Yes 
7 ND 0.552 Yes 
8 3.9 2 Yes 
9 6.9 1.3 Yes 
10 5.1 0.172 Yes 
11 2.7 1.15 Yes 
15 9.4 9:13 Yes 

15D 12.5 9.84 Yes 
16 484 2110 Yes 
17 6.5 2.55 Yes 
18 382 45.4 Yes 
19 71.1 6.7 False Pos. 
23 48.8 20.8 Yes 
25 3.5 11.7 Yes 
32 36 47.6 Yes 
33 ND 6 Yes 
34 14.4 34 Yes 
36 >2000 816 Yes 
38 778 1030 Yes 
40 5.7 4.25 Yes 
43 4.1 1.69 Yes 

43D 3.6 1.74 Yes 
50 ND 3.6 Yes 

50D ND 4.4 Yes 
52 9.3 4.21 Yes 
53 25.7 0.958 False Pos. 
54 5.1 0.516 Yes 
55 4.4 2.4 Yes 
59 ND 7.9 Yes 
60 2.3 0.624 Yes 

60D 4.4 0.577 Yes 
61 549 580 Yes 
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TABLE 1 (cont.) 

Sample L2000 GC/MS Results 
Number (ug/g) (pg/g) Agree? 

62 111 2.35 False Pos. 
64 172 19 Yes 
65 ND 3.1 Yes 
66 2.1 1.98 Yes 
67 7.5 0.081 Yes 
68 8 0.504 Yes 
69 5.8 ND Yes 

69D 4.4 ND Yes 
73 37 15.8 Yes 
74 22 13.3 Yes 
75 61 23 Yes 
76 82 46.7 Yes 
78 21 2.27 Yes 
79 148 42.8 Yes 
80 ND 3.8 Yes 
84 7:6 1.16 Yes 

84D 10.9 1.08 False Pos. 
85 593 428 Yes 

85D 596 465 Yes 
88 ND 2.7 Yes 

88D ND 1.77 Yes 
89 ND 45 False Neg. 
90 2 1.01 Yes 

90D ND 1.4 Yes 
91 1650 1630 Yes 

91D 1608 1704 Yes 
92 3.14 1.21 Yes 

92D 3.4 ND Yes 
95 20.6 17.5 Yes 

95D 20.1 31.2 Yes 
100 384 177 Yes 

100D 363 167 Yes 

101 8.3 1.21 Yes 

102 6.3 293 False Neg. 

102D 5 1.77 Yes 

103 75.2 40.3 Yes 

104 4.1 7.66 Yes I 
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TABLE 1 (cont.) 

Sample L2000 GC/MS Results 
Number (ug/g) (ug/g) Agree? 

107 161 14.1 Yes 
108 6.1 3.84 Yes 
109 P ND Yes 

109D 10.3 ND False Pos: 
111 20 ND False Pos. 
112 240 315 Yes 
113 21.8 14.9 Yes 
114 107 66.3 Yes 

NOTE: 75 out of 146 samples are reported in Table 1. Samples that were found to be 
ND for both the L2000 kit and the GC/MS determination were not reported. The 
determination of a "false negative" result for the L2000 technique is based on an 
action level of 10 pg/g. If another action limit is chosen, the rate of false negative 
results may differ. Similarly, a "false positive" result for the L2000 technique is 
indicated when the L2000 results are above 10 pg/g and the GC/MS results are 
"ND" or below 10 pg/g, or when the results of the L2000 techniques are higher 
than the GC/MS results by more than two orders of magnitude. 

ND = Not detected 
6 False positives: ND -14.1 ppm by GC/MS 
2 False negatives: 2.7 - 293 ppm by GC/MS 
71 Non-detects: ND - 2.5 ppm by GC/MS 
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TABLE 2 

COMPARISON OF L2000 AND GC/EC RESULTS FROM SPLIT SAMPLES 
Summary of Results 

Sample 
Number 

Method 8082 
(ug/g) 

L2000 Results 
(ug/g). 

1 83 79/76 
2 21 22 
3 12 14 
4 300/375 357/326/327 
5 29 27 
6 106/134 116/117 
7 3 7.6 
8 9.3 7.2 
9 1.5 5.2 
10 99 93 
11 7/9 13 
12 3.6 12 
13 4.2/6.2 2.9 
14 290 254/265 
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SOP NO. HW-6 Page 1 of 6 

CLP DATA ASSESSMENT 

Functional Guidelines for Evaluating Organic Analysis 

CASE No.: 34156 
LABORATORY: A4 

SDG No.: B1ZT0 
SITE: Matteo and Son Inc. 

DATA ASSESSMENT 

The current SOP HW-6 (Revision 12) March 2001, USEPA Region II Data Validation SOP for Statement of 
Work OLMO 4.3 for evaluating organic data have been applied. 

All data are valid and acceptable except those analyies rejected "R"(unusable). Due to the detection of 
QC problems some analytes may have the " J " (estimated), "N"(presumptive evidence for the presence 
of the material, U (non-detect) or "JN" (presumptive evidence for the presence of the material at an 
estimated value) flag. All action is detailed on the attached sheets. 

The "R" flag means that the associated value is unusable. In other words, significant data bias is 
evident and the reported analyte concentration is unreliable. 

Reviewer's 
Signature: Habteab Ghebrgyesus Date: June 30. 2005 

Verified By: Date: 
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CLP DATA ASSESSMENT 

B1ZT0 

1. HOLDING TIME: 

The amount of an analyte in a sample can change with time due to chemical instability, degradation, 
volatilization, etc. If the specified holding time is exceeded, the data may hot be valid. Those analytes 
detected in the samples whose holding time has been exceeded will be qualified as estimated, " J " . The 
non-detects (sample quantitation limits) will be flagged as estimated, " J " , or unusable, "R", if the 
holding times are grossly exceeded. 

The following action was taken in the samples and analytes shown due to excessive holding time. 

DC-4 The following pesticide soil samples are outside primary extraction holding time criteria. Hits are 
qualified "J" and non-detects are qualified "UJ". 

B1ZT0, B1ZT0DL, B1ZT1, B W3, B1ZW4, B1ZW4DL, B1ZW5, B1ZW5DL, B1ZW6, B1ZW6DL, 
B1ZW71ZT1DL, B1ZT2, B1ZT3, B1ZT3DL, B1ZT4, B1ZT4DL, B1ZT5, B1ZT6, B1ZT6DL, 
B1ZT6MS, B1ZT6MSD, B1ZT7, B1ZT7DL, B1ZT8, B1ZT9, B1ZT9DL, B1ZW0, B1ZW0DL, 
B1ZW1, B1ZW1DL, B1ZW2, B1ZW2DL, B1Z, B1ZW8, B1ZW8DL, B1ZW9 

2. SURROGATES 

All samples are spiked with surrogate compounds prior to sample preparation to evaluate overall 
laboratory performance and efficiency of the analytical technique. If the measured surrogate 
concentrations were outside contract specifications, qualifications were applied to the samples and 
analytes as shown below. 

DC-2 The following pesticide samples have surrogate percent recoveries which exceed the upper limit of 
the criteria window. If %R for both surrogates on both column are > contract limit, hits are flagged "J*. 

B1ZT0, B1ZT0DL, B1ZT1, B1ZT1DL, B1ZT3, B1ZT3DL, B1ZT4, B1ZT4DL, B1ZT5, 
B1ZT6, B1ZT6DL, B1ZT6MS, B1ZT6MSD, B1ZT7, B1ZT7DL, B1ZT9, B1ZT9DL, B1ZW0, 
B1ZW0DL, B1ZW1, B1ZW1DL, B1ZW2, B1ZW2DL, B1ZW4, B1ZW4DL, B1ZW5, B1ZW5DL, 
B1ZW6, B1ZW6DL, B1ZW8, B1ZW8DL, B1ZW9 

DC-5 The following pesticide samples have surrogate percent recoveries outside the lower limit of the 
criteria window, but greater than 10%. Hits are qualified "J" and non-detects are qualified "UJ". 

B1ZT4 

3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

The MS/MSD data are generated to determine the long term precision and accuracy of the analytical 
method in various matrices. The MS/MSD may be used in conjunction with other QC criteria for 
additional qualification of data. 

No qualification based on MS/MSD data. 

4. BLANK CONTAMINATION: 

Quality assurance (QA) blanks, i.e., method, trip, field, or rinse blanks are prepared to identify any 
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CLP DATA ASSESSMENT 

contamination which may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Trip blanks measure cross-contamination 
of samples during shipment. Field and rinse blanks measure cross-contamination of samples during 
field operations. If the concentration of the analyte is less than 5 times the blank contaminant level (10 
times for common contaminants), the analytes are qualified as non-detects, "U". The following analytes 
in the sample shown were qualified with "U" for these reasons: 

A) Method blank contamination: 
No contamination in method blank. 

B) Field or rinse blank contamination: 

No field blank for this SDG. 

C) Trip blank contamination for VOA aqueous samples: 

Not applicable. 

D) Storage Blank associated with VOA samples only 

Not applicable. 

E) Tics "R" rejected 
Not applicable. 

5. MASS SPECTROMETER TUNING: 

Tuning and performance criteria are established to ensure adequate mass resolution, proper 
identification of compounds and to some degree, sufficient instrument sensitivity. These criteria are 
not sample specific. Instrument performance is determined using standard materials. Therefore these 
criteria should be met in all circumstances. The tuning standard for volatile organics is (BFB) 
Bromofluorobenzene and for semi-volatiles Decafluorotriphenyl-phosphine (DFTPP). 

If the mass calibration is in error, all associated data will be classified as unusable "R". 

Not applicable. 

6. CALIBRATION: 

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing 
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of giving 
acceptable performance at the beginning of an experimental sequence. The continuing calibration 
checks document that the instrument is giving satisfactory daily performance. 

A) Response Factor GC/MS: 

The response factor measures the instrument's response to specific chemical compounds. The 
response factor for the Target Compound List (TCL) must be * 0.05 in both initial and continuing 
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calibrations. A value < 0.05 indicates a serious detection and quantitation problem (poor sensitivity). 
Analytes detected in the sample will be qualified as estimated, " J " . All non-detects for that compound 
will be rejected "R". 
B)Percent Relative Standard Deviation (%RSD) and Percent Difference (%D): 

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the specific 
compound response factor over increasing concentration. Percent D compares the response factor of 
the continuing calibration check to the mean response factor (RRF) from the initial calibration. Percent 
D is a measure of the instrument's daily performance. Percent RSD must be < 30% and %D must be < 
25%. A value outside of these limits indicates potential detection and quantitation errors. For these 
reasons, all positive results are flagged as estimated, " J " and non-detects are flagged "UJ". If %RSD 
and %D grossly exceed QC criteria, non-detects data may be qualified "R". 

For the PEST/PCB fraction, if %RSD exceeds 20% for all analytes except for the two surrogates (which 
must not exceed 30% RSD), qualify all associated positive results " J " and non-detects "U J " . 

the following analytes in the sample shown were qualified for %RSD and %D: 

DC-16 The following pesticide samples are associated with a three point initial calibration in which the % 
RSD of calibration factors for a target compound exceeded expanded criteria. Hits are qualified "J" and 
non-detects are qualified "UJ". 

B1ZT5, B1ZW1, B1ZW1DL, B1ZW2, B1ZW2DL, B1ZW8 

Endrin ketone 
B1ZT0, B1ZT0DL, B1ZT1, B1ZT1DL, B1ZT2, B1ZT3, B1ZT3DL, B1ZT4, B1ZT4DL, 
B1ZT6, B1ZT6DL, B1ZT6MS, B1ZT6MSD, B1ZT7, B1ZT7DL, B1ZT8, B1ZT9, B1ZT9DL, 
B1ZW0, B1ZW0DL, B1ZW3, B1ZW4, B1ZW4DL, B1ZW5, B1ZW5DL, B1ZW6, 
B1ZW6DL, B1ZW7, B1ZW8DL, B1ZW9, PBLK8W 

7. INTERNAL STANDARDS PERFORMANCE GC/MS: 
Internal standards (IS) performance criteria ensure that the GC/MS sensitivity and response are stable 
during every experimental run. The internal standard area count must not vary by more than a factor of 
2 (-50% to +100%) from the associated continuing calibration standard. The retention time of the 
internal standard must not vary more than ±30 seconds from the associated continuing calibration 
standard. If the area count is outside the (-50% to +100%) range of the associated standard, all of the 
positive results for compounds quantitated using that IS are qualified as estimated, " J " , and all non-
detects as "UJ", or "R" if there is a severe loss of sensitivity. 

If an internal standard retention time varies by more than 30 seconds, the reviewer will use professional 
judgement to determine either partial or total rejection of the data for that sample fraction. 

No problems found for this qualification. 

delta-BHC 

8. COMPOUND IDENTIFICATION: 

A) Volatile and Semi-Volatile Fractions: 



MIM2.20005 

ATTACHMENT 1 
SOP NO. HW-6 Page 5 of 6 

CLP DATA ASSESSMENT 

TCL compounds are identified on the GC/MS by using the analyte's relative retention time (RRT) and by 
comparison to the ion spectra obtained from known standards. For the results to be a positive hit the 
sample peak must be within ± 0.06 RRT units of the standard compound and have an ion spectra which 
has a ratio of the primary and secondary m/e intensities within 20% of that in the standard compound 
For the tentatively identified compounds (TIC) the ion spectra must match accurately. In the cases 
where there is not an adequate ion spectrum match, the laboratory may have provided false positive 
identifications. 

B) Pesticide Fraction: 

The retention times of reported compounds must fall within the calculated retention time windows for 
the two chromatographic columns and a GC/MS confirmation is required if the concentration exceeds 
10ng/ml in the final sample extract. 

DC-3: The following pesticide samples have analytes for which the percent difference between column results 
exceeds primary criteria. Hits > CRQL are flagged "J". Or:if%Dis>50%anvalueis<CRQL sample result is 
elevated to the CRQL and qualified "U". When the percent difference between column results exceeds 
expanded criteria, and hits >CRQL are flagged "JN" or "R. 

B1ZT0DL 
Aroclor-1254-J 

B1ZT3DL 

Aldrin-J, 4,4-DDT-J, alpha-Chlordane-JN 

B1ZT5 
alpha-Chlordane-JN, gamma-Chlordane-JN 

B1ZT6DL 
4,4-DDT-J, Aroclor-1254-J 

B1ZT6MS 
gamma-BHC (Lindane)-J, Heptachlor-J, Aldrin-J, Dieldrin-J, Endrin-J 4 4-DDT-J 
Aroclor-1254-J ' ' ' 

B1ZT6MSD 
Heptachlor-J, Aldrin-J, Dieldrin-J, Aroclor-1254-J 

B1ZT7 
4,4-DDT-J, Aroclor-1254-J 

B1ZT7DL 
4,4-DDT-J, Aroclor-1254-J 

B1ZT8 
4,4-DDE-J, 4,4-DDT-J 

B1ZT9 
4,4-DDT-JN, 

B1ZT9DL 

4,4-DDT-JN, alpha-Chlordane-JN, gamma-Chlordane-U, Aroclor-1260-J 
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ATTACHMENT 1 
SOP NO. HW-6 page 6 of 6 

CLP DATA ASSESSMENT 

B1ZW0 
4,4-DDT-J, gamma-Chlordane-JN 

B1ZW0DL 
4,4-DDT-J, alpha-Chlordane-JN, gamma-Chlordane-JN 

B1ZW1 
Aroclor-1260-J 

B1ZW1DL 
4,4-DDE-JN, alpha-Chlordane-J, Aroclor-1260-J 

B1ZW2 
4,4-DDT-J, 

B1ZW2DL 
4,4-DDT-JN 

B1ZW4 
4,4-DDE-J, 

B1ZW4DL 
Dieldrin-U, alpha-Chlordane-JN 

B1ZW6 
gamma-Chlordane-JN 

B1ZW6DL 
alpha-Chlordane-JN, gamma-Chlordane-JN 

B1ZW8 
4,4-DDE-J, 

B1ZW8DL 
4,4-DDT-U, alpha-Chlordane-JN 

B1ZW9 
Dieldrin-J, 4,4-DDT-J, alpha-Chlordane-JN, gamma-Chlordane-JN 

9. CONTRACT PROBLEMS NON-COMPLIANCE: 

10. FIELD DOCUMENTATION: 

11. OTHER PROBLEMS 

12. This package contains re-extractions, re-analyses or dilutions. Upon reviewing the QA results, 
the following Form 1(s) are identified not to be used. 

B1ZT0DL, B1ZT1DL, B1ZT3DL, B1ZT4DL, B1ZT6DL, B1ZT7DL, B1ZT9DL, B1ZW0DL, 
B1ZW1DL, B1ZW2DL, B1ZW4DL, B1ZW5DL, B1ZW6DL, B1ZW8DL 
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TJS EPA Region I I - S T A N D A ^ OPERATING PROCEDURE 
Method: CLP/SOW OLM04 2~ Date: March, 2 001 

SOP HW-6, Rev. 12 

YES . WO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: 3 ? ( !> £ LABORATORY: > f ^ 

S I T E N A M E : $ 8 $ ^ ^ SDG N^er(s): & I ?_T<2-

1 ' ° g f e a- l n o f Custody and .Sampling Trip R P p n r ^ 

1-1 Are the T r a f f i c Reports/Chain-of-Custody Records 
present f o r a l l samples? records 

ACTION: I f no, contact RSCC, or contact the TOPO t o 
obtain, replacement of missing or i l l e g i b l e 
copies from the lab. 

1.2 i s the Sampling Trip Report present f o r a l l 
samples and a l l fractions? 

ACTION: I f no, contact either RSCC or ask the TOPO to 
obtain t h i s information from the prime-
contractor. F 

"° Pafca Completeness and D^l ̂ ro^K] 
es 

S l I / ? y T ; S S i n 9 d e l i v e ^ l e s been received and added to the data package? 

NOTE: The lab i s required to submit data f o r only two 
analyses, f o r each f r a c t i o n . ( i e the o£ia7™i 
sample and one d i l u t i o n , or the mosi concentrated " 
d i l u t i o n analyzed and one fu r t h e r d i l u t i o n ^ 

A C T I 0 N : r e n t a l 1 7 ° ^ ^ ^ ^ i o n or ' ' resubmittal of any missing deliverables from 

e f f e c f on I L t h e m ' n o t e the ef f e c t on the review of the package i n the 
Contract Problems/Non-compliance section of the' 
Data Assessment. e 

2.2 was CLASS CCS checklist included with p a c k a g e ? ' ^ ' 

5 -



MIM2.20008 * 
STANDARD OPERATING PROCEDURE _ 

US EPA Region I I Date: March, 2001 
Method: CLP/SOW OLM04.2 SOP HW-6, Rev. 1 2 ^ ^ 

3.2 Are case number, SDG number and contract number 
contained i n the SDG Narrative or cover l e t t e r 
(see SOW, Exh i b i t B, section 2.6.1)? 
EPA sample numbers i n the SDG, d e t a i l e d 
documentation of any q u a l i t y c o n t r o l , sample, 
shipment, and/or a n a l y t i c a l problems encountered 
i n processing the samples? Corrective action 
taken? _ 

3.3 Does the n a r r a t i v e contain the f o l l o w i n g 
i n f o r m a t i o n : 

VOA: des c r i p t i o n of trap and columns used f o r 
sample analyses? F ] 

BNA: descr i p t i o n of columns used f o r sample 
analyses? f 1. 

Pest: d e s c r i p t i o n of columns used f o r sample 
analyses? 

NOTE: As per section 6.23.3.1 SOW/p. D-ll/Pest, 

TTES—NO NT 

2.3 Are there any discrepancies between the T r a f f i c 
Reports/Chain-of-Custody Records, Sampling Report / 
and 5 Sample Tags? . J _ l . 

ACTION: I f yes, contact the TOPO to obtain an explanation 
or resubmittal of any missing deliverables from 
the laboratory. 

3 .0 Cover- L e t t e r SDG Narrative 

3.1 I s the Narrative or Cover Let t e r Present? 

VOA:. a NOTE s t a t i n g whether V o l a t i l e low l e v e l 
s o i l samples prepared according to the 
modified SW-846 Method 5035?(p. B-9/VOA, ± S 
sec 2.6.1) J L 

VOA: any discrepancies between low l e v e l s o i l 
weights determined i n the f i e l d and i n the , 
Laboratory? (p. B-10/VOA, sec. 2.6.1) I _ l -

- 6 -
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US EPA Region.II 
Method: CLP/SOW OLM04.2 

STANDARD OPERATING PROCEDURE 

Date: March, 200 
SOP HW-6, Rev. 12 

YES NO N/i 

3.6 

3.7 

3.8 

Packed columns are not p e r m i t t e d . 

3 . 4 

3 . 5 

- a t h e i r e s t L l e f L l Z ^ n T ^ " x 

i L T o o l ^ T n o t i S ^ S " b ° t t l e P ~ " « « = -
i n the SDG N a r r a t e the a ^ L a b ° r a t 0 r y d ° C u m e n t 

used t o d e t e S n e the c o o l e ^ t " 3 ' ^ 6 t e c t a l < H « 
A / p . A-5 sec. r 2 ? 2 3 ?

3 ?
 t e n f e " t u r e ? (Exhibi t 

Does the nar ra t ive contain a record of a l i „ , 

and sample ^ ^ £ ™ £ 

whether the r e a „ a l y s i s i s S ? ^ . ^ " ^ . * 

_L 

3.9 

ACTION 

Does the n a r r a t i v e contain a l i s t of i-h. „ 
i _ l 

c o n ^ ' t h e ° ? 0 p y 0 ^ S o O t ° a n i r a S 1 S 

resubmittals T / ^ J • 1 n e c e s s a r y 
d o c u m e n t ^ ^ ^ h e ^ t f A s ^ s ^ n t 5 T 
Problems/Non-Compl iLcr^c t iSn . U n d S r 

4 - ° ^ ^ V c O i d ^ y ^ ^ 

4 . 1 

ILL 

- 7 -



MTM2.20010 
STANDARD OPERATING PROCEDURE , 

US EPA Region I I Date: March, 2002 
Method: CLP/SOW OLM04.2 SOP HW-6, Rev. i : 

YES NO N/A 

b. Are a l l forms and copies legible? 

c. Is.each f r a c t i o n assembled i n the order set 
. f o r t h i n the SOW? 

The f o l l o w i n g c h e c k l i s t i s divided i n t o three 
parts. Part A i s f o r any VOA analyses, Part B 
i s f o r BNA's and Part C i s Pesticide/PCB's. 

Does t h i s package contain: 

VOA Data? 

BNA Data? 

Pesticide/PCB data? 

ACTION: Complete corresponding parts of ch e c k l i s t . 

- 8 -
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US EPA Region I I STANDARD OPERATING PROCEDURE 

Me^od^CiP_/SOW_ OJLM04 2 Date: March, 2 001 
— ~ - S C g ^ ^ ^ ^ R e ^ 

YES NO N/A 

PART C: PESTICIDE /PCB ANALYS T.g 

1- 0 Sample Conditions/Problems 

1-1 Do the T r a f f i c Reports/Chain-of-Custody Records 
o r SDG N a r r a t i v e i n d i c a t e any problems w i t h 
sample r e c e i p t , c o n d i t i o n of the samples 
a n a l y t i c a l problems or s p e c i a l circumstances 
a f f e c t i n g the q u a l i t y of the data? 

ACTION: I f any sample analyzed as a s o i l , other than 
TCLP, contains 50% - 90% water, a l l data should 
be q u a l i f i e d as estimated " J " . i f a s o i l 
sample, other than TCLP, contains more than 90% 
water, q u a l i f y p o s i t i v e r e s u l t s »J» and non-
detects "R" . 

ACTION: I f samples were not ic e d , o r i f the i c e was 
melted upon a r r i v a l a t the l a b o r a t o r y , and the 
temperature of the cooler.was elevated > 10° C 
f l a g a l l p o s i t i v e r e s u l t s »J» and a l l non-
detects "UJ" . 

ACTION: Check aqueous e x t r a c t i o n l o g f o r sample pH i f 
adjustment was needed, i t should have been 
noted i n the SDG N a r r a t i v e . I f m o r e 

i n f o r m a t i o n i s needed, n o t i f y the TOPO t o 
contact the l a b . 

0 Holding Times 

2.1 Have any PEST/PCB t e c h n i c a l h o l d i n g times 
• determined from date of c o l l e c t i o n t o date of 

e x t r a c t i o n , been exceeded? 

N O T E ^ ^ ^ ^ i m ^ : Water and s o i l samples 
t o r PEST/PCB analysis must be ex t r a c t e d w i t h i n 7 

- ° f c o l l e c t i o n . E x t r a c t s mu's? be 
analyzed w i t h i n 40 days of the date e x t r a c t i o n . 

ACTION: If technical holding times are exceeded, flag all 
positive results as estimated "J» and sample 
quantitation limits "UJ» and document in Iht 

- 51 -
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STANDARD OPERATING PROCEDURE 
US EPA Region I I Date: March, 2 001 
Method: CLP/SOW OLM04.2 ? O P. 6'.... R e v:..„ 1 2^ 

: ~ : ' ~~ ' YES NO N/A 

nar r a t i v e t h a t holding times were exceeded. I f 
analyses were done more than 14 days, beyond 
holding time, e i t h e r on the f i r s t analysis or 
upon re-analysis, the reviewer must use 
professional judgement to determine the 
r e l i a b i l i t y of the data and the e f f e c t s of 
ad d i t i o n a l storage on the sample r e s u l t s . At a 
minimum, a l l the data should at l e a s t be 
q u a l i f i e d "J", but the reviewer may determine • 
tha t non-detects are unusable "R". 

Table of Holding Time Viol a t i o n s 
(See Chain-of-Custody Records) 

Sample Sample Date Date Lab Date Date 
Analyzed Matrix Sampled Received Extracted Analyzed 

NOTE: Contractual Holding Times: Extraction of water 
samples must be completed w i t h i n 5 days VTSR. 
Soil/sediment samples must be extracted w i t h i n 10 
days of VTSR. This requirement does not apply to 
Performance Evaluation (PE) samples. Extracts of 
water and soil/sediment samples must be analyzed 
w i t h i n 40 days fo l l o w i n g s t a r t of ex t r a c t i o n . 

ACTION: I f contractual holding times are exceeded, 
document i n the Data Assessment. 

NOTE: The data reviewer must note i n the Data 
Assessment whether or not technical and 
contractual holding times were met. 

3. 0 Surrogate Recovery (Form I I ) 

3.1 Are the PEST/PCB Surrogate Recovery Summaries 

- 52 -
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US EPA Region I I STANDARD OPERATING PROCEDURE 

5 ^ h 5 4 ! ^ ^ ^ s c ^ _ o ^ 0 4 _ . 2 Date: March, 2001 
:- -SQP-HW-ferRe^;::rl2^,-': 

matrices 

a. Low Water? 

b. Soi l ? 

3.2 
Are a l l the PEST/PCB samples l i s t e d on the 

o f t n T ^ ? S u r r ° 9 a t e recovery Summa" f o r each of the f o l l o w i n a marri™ 0.
 y e a c n 

~ j w v_ V_ V 

of the f o l l o w i n g matrices; 

a. Low Water? 

b. Soi l ? 

YES NO N/A 

J_L 

JUL 

ACTION: Contact the TOPO t-r, AK*-.,-
r e s u b m i t ^ ! rS o b t a i n an explanation o r 
t L 1 ^ J any missing d e l i v e r a b l e s from 
the l a b o r a t o r y . i f m i s s i n g d e l i v e r a b l e s aST 
unava i l a b l e , document the e f f e c t i r ^ t h f n ? ' 
Assessment. e r r e c t m the Data 

3.3 were o u t l i e r s marked c o r r e c t l y w i t h an a s t e r i s k ? ' 

ACTION: C i r c l e a l l o u t l i e r s w i t h r e d p ^ i i . . 

3.4 were surrogate recoveries of TPY ^ 
o f the con t r a c t s p e c i f i c a t i o n ^ outside 
method blank or s S r u r c ? ^ n ur! M * T ^ f ^ ' 

CJ-ean-up blank (30-150%)'? 

ACTIONi toth.*rca o f m a t r i x i n t e r f e r e n c e , 
q u a l i f i c a t i o n of the data -i c ' 
f o l l o w i n g three s i t u a t i o n s ^ r e ^ l r e d i n the 

1. When surrogates on both columns are. d i l u t e d out. 

(e i ther S ^ ^ o ^ ^ ^ ^ ^ * 
above 10%. } t h S c o n t ^ c t l i m i t s but 

^ ° v e t h e ^ t ^ T l S t ^ ^ t i ^ u m n s i s 

*J £he_sajne_^uxrp^ate on both columns •?«, u * , 
the c o n t r a c t l i m i t but a b o ^ f S ^ ^ 

ACTION: 
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STANDARD OPERATING PROCEDURE 
US EPA Region I I 
Method: ...CkP/SQW QLMQ4...2 . 

Date: March, 2QJ 
SOP HW- 6 r Rev. i ; 

YES NO N/A 

chromatograms f o r interference. The reviewer 
; may use professional judgement, and q u a l i f y 
only those analytes which elute i n the region 
of the GC chromatogram where interference was • 
observed. 

ACTION: I f the same surrogate on both columns i s below 
the contract l i m i t but above 10% (with no 
int e r f e r e n c e ) , q u a l i f y non-detects and p o s i t i v e 
h i t s "J" (estimated). 

ACTION: I f recoveries f o r both surrogates on both 
columns are below the contract l i m i t but above 
10%, f l a g p o s i t i v e r e s u l t s and non-detects f o r 
that sample "J". 

ACTION: I f recoveries are above the contract l i m i t f o r b o t h 
surrogates on both columns, then qualify, p o s i t i v e values 

ACTION: I f both surrogates on one column are below the 
contract l i m i t but above 10%, then use the data 
from the other column, providing both 
surrogates on that column are w i t h i n contract 
l i m i t s . The v a l i d a t o r must check from which 
column the concentration i s reported f o r each 
analyte. I f the value i s reported from the 
f a i l e d column, then cross i t out and use the 
value from the other column. Document t h i s 
change i n the Data Assessment. 

ACTION: I f recovery i s below 10% f o r e i t h e r surrogate 
on any column, q u a l i f y p o s i t i v e r e s u l t s "J" and 
f l a g non-detects "R". 

v 
3.5 Were surrogate retention times (RT) w i t h i n the 

windows established during the i n i t i a l 3-point 
analysis of I n d i v i d u a l Standard Mixture A (see. 
Form VI Pe s t - l j ? 

ACTION: I f the RT l i m i t s are not met, p o s i t i v e r e s u l t s 
and non-detects f o r that sample may be 
q u a l i f i e d unusable, "R", based on professional 
j udgement. 
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US EPA Reg-ion I I 
Method: CLP/SOW OLM04 ,2 

STANDARD OPERATING PROCEDURE 

Date: March, 2001 

YES NO N/A 

3.6 
Are there any transcription/calculation errors 
between raw data and Form II?# fa zW/X fa CCS 

ACTION: I f l a r g e , e r r o r s e x i s t , contact the TOPO t o 
obtaxn an ex p l a n a t i o n o r r e s u b m i t t a l of 
cor r e c t e d d e l i v e r a b l e s from t h e • l a b o r a t o r y 
Make any necessary c o r r e c t i o n s and document the 
e f f e c t xn the Data Assessment. 

4-° M a t r i x Spikes fForm I I I ) 

4.1 

4.2 

I s the M a t r i x Spike/Matrix Spike Duplicate 
Recovery Form (Form I I I ) present? 

Were m a t r i x spikes analyzed at the r e q u i r e d 
frequency f o r each of the f o l l o w i n g matrices 
(one MS/MSD must be performed f o r every 2? 
l e v e l f 3 ° f S i T n i l a r m a t r i x o r concentration. 

a. Low Water? 

b. Soil? 

ACTION: I f any m a t r i x spike data are missing, take the 
a c t i o n s p e c i f i e d i n 3.2 above. 

ACTION: C i r c l e a l l o u t l i e r s w i t h red p e n c i l . 

, ACTION: No a c t i o n i s taken on MS/MSD data alone 

However, using informed p r o f e s s i o n a l judgement 
the data reviewer may use the m a t r i x spi?e and' 
raatruo spike d u p l i c a t e r e s u l t s i n co n j u n c t i o n 
w i t h other QC c r i t e r i a and determine he n d 
f o r some q u a l i f i c a t i o n of the data. 

• 0 B l a n k s (Fnnn TV) 

5.1 

5.2 

I s the Method Blank Summary (Form IV) present? 

S i m i l a r m a t r i x and c o n c e n t r a t i o ^ l e v e l o f each 
e x t r a c t i o n batch, whichever i s more 1 r e c e n t ? 
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MIM2.20016 . 
STANDARD OPERATING PROCEDURE 

US EPA Region I I Date: March, 2 001 
Method: CLP/SOW OLM04. 2 SOP HW- 6, Rev. 11 

YES NO N/A 

ACTION:. I f any blank data are missing, take action.as 
specified above i n section 3.2. I f blank data 
i s not available, r e j e c t "R" a l l associated 
p o s i t i v e data. . However, using professional 
judgement, the data reviewer may s u b s t i t u t e 
f i e l d blank data f o r missing method blank data. 

5.3 A separate Form IV should be present i f part of 
an e x t r a c t i o n batch required s u l f u r removal. I n 
such cases some samples w i l l be l i s t e d on two 
blank summary forms - once under the method 
blank, and once under the s u l f u r clean-up blank 
(PCBLK). Was t h i s a d d i t i o n a l blank raw data and 
Form IV submitted when required? 

ACTION: I f s u l f u r clean-up blank data and 
Form IV are missing, take action 
as s p e c i f i e d i n 3.2 above. 

5.4 Has a PEST/PCB instrument blank been 'analyzed at 
the beginning of every 12 hr. period f o l l o w i n g 
the i n i t i a l c a l i b r a t i o n sequence (minimum 
contract requirement)? 

ACTION: I f any blank data are missing, take action as 
specified i n section 3.2 above. 

5.5 Was the correct i d e n t i f i c a t i o n scheme used f o r 
a l l Pest/PCB blanks? (See page B-30, sec. 
3.3.7.3 of the SOW f o r f u r t h e r information.) 

ACTION: Contact the TOPO to obtain resubmittal's or make 
the required corrections on the forms. 
Document i n the Data Assessment under Contract 
Problems/Non-Compliance a l l corrections made by 
the v a l i d a t o r . 

5.6 Chromatography: review the blank raw data -
chromatograms, quant, reports and data system 
p r i n t o u t s . I s the chromatographic performance 
(baseline s t a b i l i t y ) f o r each instrument 
acceptable? 

ACTION: Use professional judgement t o determine the 

- 56 -



MIM2.20017 

US EPA Region I I 
Method: CLP/SOW OLM04.2 

STANDARD OPERATING PROCEDURE 
Date: March, 2001 

SOP HW-6, Rev. 12 

YES NO N/A 

6.1 

6.2 

e f f e c t on the data. 1 ' 

6.0 Contamination 

NOTE: "Water blanks", " d i s t i l l e d water blanks" and 
" d r i l l i n g water blanks" are v a l i d a t e d l i k e any 
other sample and are not used t o q u a l i f y the 
data. Do not confuse them w i t h the other QC 
blanks discussed below. 

Do any method/reagent, instrument, or cleanup 
blanks show p o s i t i v e h i t s f o r pest/PCBs? 

I f any method blanks and/or s u l f u r clean-up 
blanks c o n t a i n " h i t s " f o r t a r g e t compounds, are 
these h i t s g r e a t e r than the CRQL f o r t h a t 
analyte? . 

I n any instrument blanks, i s the concentration of 
any t a r g e t h i t > 0.5 times CRQL f o r t h a t analyte -
(see SOW, s e c t i o n 12_^JL4J_3J_3, page D-73/PEST) ? _ 

Most labs w i l l r e p o r t 0.5 times CRQLs on the 
instrument blank Form I in s t e a d of the a c t u a l method 
CRQLs._ I f the l a b rep o r t e d the a c t u a l CRQLs, then 
check i f any detected h i t s are above 0.5 times the 
CRQLs reported on the Form I . 

ACTION: I f yes t o any of the above questions: note i n the 
Data Assessment under Contract Problems/Non-
Compliance i f any method or clean-up blanks 
c o n t a i n h i t s > the CRQL, or of instrument blank 
contained h i t s > 0.5 times CRQL f o r t h a t analyte 

6.3 

NOTE: 

6.4 

ACTION: 

Do any f i e l d / r i n s e blanks have p o s i t i v e pest/PCB 
r e s u l t s ? ^ w ^ 

Prepare a l i s t of the samples associated w i t h ; 

s h e e t r n t a T n i n a t e d b l a n k ' ( A t t a c h a separate 

NOTE: A l l f i e l d blank r e s u l t s associated t o a p a r t i c u l a r 
group of samples (may exceed one pe r case or one per 
day) may be used t o q u a l i f y data. Do not convert 
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MIM2.20018 
STANDARD OPERATING PROCEDURE 

US EPA Region I I Date: March, 2 001 
Method: CLP/SOW OLM04.2 '_ SOP HW-6, Rey. . l A 

~ "~ ~~ YES NO NTA 

f i e l d blank r e s u l t s to account f o r the difference i n 
s o i l CRQLs. Blanks may not be q u a l i f i e d because of 
contamination i n another blank. F i e l d blanks must be 
q u a l i f i e d f o r surrogate, and/or c a l i b r a t i o n QC 
problems. 

ACTION: Follow the di r e c t i o n s i n the table below t o 
q u a l i f y TCL re s u l t s due to contamination. Use 
the l a r g e s t value from a l l the associated blanks. 

NOTE: When applied as directed i n the table below, the 
contaminant concentration i n method/instrument/ 
reagent/cleanup blanks i s m u l t i p l i e d by the sample 
d i l u t i o n f a c t o r , where necessary. 

I f the laboratory has not already done so, the 
contaminant concentration i n s o i l blanks i s 
m u l t i p l i e d by 33 times the sample d i l u t i o n f a c t o r ancl 
corrected f o r %moisture ( f r a c t i o n of solid) where 
necessary. 30 grams of sodium s u l f a t e are used t o 
prepare each s o i l reagent/method blank as i n s t r u c t e d 
on page D-69/PEST, section 12.1.2.3.1. Ask the TOPO 
t o contact the laboratory i f the s o i l blanks are not 
reported i n s o i l u n i t s (fig/kg) . 

Flag- sannple r e s u l t 
with, a "U": 

Report CRQL & 
q u a l i f y "U": 

No q u a l i f i c a t i o n 
i s needed: 

Sample cone. > CRQL, 
but <. 5x blank. 

Sample cone. < CRQL & 
i s £ 5x blank value: 

Sample cone. > CRQL 
&. > 5x b l a n k value. 

NOTE: I f gross blank contamination ex i s t s , a l l data i n 
the associated.samples should be q u a l i f i e d as "R", 
unusable. 

6.5 Are there field/rinse/equipment blanks associated 
w i t h every sample? 

ACTION: For low l e v e l samples, note i n the Data 
Assessment t h a t there i s no associated 
field/rinse/equipment blank. For analytes w i t h 
high concentrations, use professional judgement 

JL_i 
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MIM2.20019 

US EPA R e g i o n I I ' S T A N D A * ° OPERATING PROCEDURE 

Method ; CLP/SOW OLM04.2 D a t e : M a r c h , 2 001 
„ S O P . s w - S * Rey..-12._. 

YES NO N/A 

t o q u a l i f y these values and document i n t h e 
Data Assessment. 

Exception: samples taken from a d r i n k i n g water 
tap do not have associated f i e l d blanks. 

7.0 C a l i b r a t i o n and GC Perfonnanrp 

7.1 

/a kt- wits 

t 
7 .2 

Are the f o l l o w i n g Gas Chromatograms and Data 
Systems P r i n t o u t s f o r both columns present f o r 
a l l samples, blanks and MS/MSD: 

a. Peak r e s o l u t i o n check? 

b. Performance e v a l u a t i o n mixtures? 

c. A r o c l o r 1016/1260? 

d. A r o c l o r s 1221, 1232, 1242, 1248, 1254? 

e. Toxaphene? 

f . Low p o i n t s i n d i v i d u a l mixtures A & B? 

g. Med p o i n t s i n d i v i d u a l mixtures A & B? 

h. High p o i n t s i n d i v i d u a l mixtures A & B? 

I . Instrument blanks? 

j- Were the appropriate GC columns used as 
s p e c i f i e d on pg. D-L0/PEST, sections 6.23.3 t o 
6.23.3.7, m the SOW? 

Do the chromatograms f o r a l l I n d i v i d u a l Standard 
Mxxtures and PEM analyses d i s p l a y s i n g l e 
component analytes at > 10% but < 100? of f u l l 
scale (see sections 9.3.5.8.1 t h r u 9 3 5 8 4 
pages D-3 0 & n /pw.q-v) O _ • -J.O.*, 

Have chromatograms f o r I n d i v i d u a l Standard • 

s c a S n r f a c L T ^ n , a l y S e S b 6 e n - P i t t e d , • showing 
w h S ^ I c e S a r ? ? ^ ' " ° ^ t h e ^ - q u i r e m e n t ^ 

J__L 
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MIM2.20020 

US EPA R e g i o n I I 
JlethocLii-(ZL2-/:SO^J0tIMQA...2-

STANDARD. OPERATING PROCEDURE 
Date: March, 2 001 

Q̂P__HW-jLt Rev. 1 2 ^ ^ 

YES NO N/A 

NOTE: A l l standard chromatograms must c l e a r l y display 
a l l peaks at > 10% but < 100% of f u l l scale, and 
r e p l o t t e d i f necessary to accommodate peaks not 
properly .scaled i n the i n i t i a l chromatogram(s) . 
Both the i n i t i a l and r e p l o t t e d chromatograms must 
be submitted w i t h the data package. 

ACTION: I f . a l l single component peaks are not c l e a r l y 
displayed on chromatograms f o r a l l I n d i v i d u a l 
Standard Mixtures and PEM analyses, n o t i f y the 
TOPO t o obtain resubmittal of the necessary 
data. 

7.3 Are Forms VI PEST 1-7 present and complete'for 
each column and each a n a l y t i c a l sequence? 

ACTION: I f no, take action as spec i f i e d i n 3.2 above. 

7.4 Are there any transcription/ calculation errors 
between raw data and Forms VI? fii fen. cMfe 

ACTION: I f large errors e x i s t , take action as sp e c i f i e d 
i n section 3.2 above. 

7.5 Do a l l standard retention times, including each 
p e s t i c i d e i n each l e v e l of I n d i v i d u a l Mixtures A 
& B, f a l l w i t h i n the windows established during 
the I n i t i a l C a l i b r a t i o n . (see Form VI PEST-1)? 

Ab pBV- C/hOtUF A*JO CtS 

ACTION: I f no, a l l samples i n the e n t i r e a n a l y t i c a l 
sequence are p o t e n t i a l l y affected. . Check t o 

. see i f the chromatograms contain peaks w i t h i n 
an expanded window surrounding the expected 

. r e t e n t i o n times. I f no peaks are found and the 
surrogates are v i s i b l e , non-detects are v a l i d . 
I f peaks are present and cannot be i d e n t i f i e d 
through pattern recognition or using a revised 
RT window, q u a l i f y a l l p o s i t i v e r e s u l t s "JN" 
and non-detects as unusable (R) . For Aroclors, 
the RT may be outside the window, but the 
Aroclor may s t i l l be i d e n t i f i e d from i t s 
d i s t i n c t i v e pattern. 

7.6 Are the l i n e a r i t y c r i t e r i a f o r the i n i t i a l 
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MIM2.20021 

US EPA Region I I 
MethodQljP/SQW,_ QLM04.. 2 

STANDARD OPERATING PROCEDURE 

Date: March, 2001 

YES NO N/A 

NOTE: 

ACTION: 

analyses of I n d i v i d u a l Standards A & B w i t h i n 
l i m i t s f o r both columns? (%RSD must be s 25 0 
f o r alpha and d e l t a BHC, <; 30.0 f o r the two 
surrogates and <; 20% f o r a l l other analytes.) 

^ o a C t r ^ T

r e q U i r e m e n t S a l l ° W UP t o t w o ^ n g l e 
component TCL compounds, but not surrogates, on 

JRSD i s ̂ n " 0 S ^ C e e d t h S c r i t e - * Prodded'the 
oRSDis S3?*. (See page D^26/p est, sec 9 2 5 7 
r n the SOW.) Technical c r i t e r i a , however, are 
the same f o r a l l analytes. 

I f t e c h n i c a l c r i t e r i a were not met, q u a l i f y a l l 
assocxated p o s i t i v e r e s u l t s generated d u r S g ^ e 
e n t i r e a n a l y t i c a l sequence »j» and a l l 
non-detects »UJ». When %RSD > 90*, fl a g - a l l non-
dete c t r e s u l t s f o r t h a t analyte »R» (unusable? 
and p o s i t i v e r e s u l t s as "J» estimated. ' 

ACTION: I f more than t w o a n a l y t e s f a i l e d % R SD, document 

c L p L e a L a r s ^ \ S i : r n t C ° n t r a C t P-blems/Non-

7 ' 7 n f 5 h e . r e s ° l u t i o n between each p a i r of adjacent 
peaks xn the Resolution Check Mixture , so ot for 
both columns? (See Form VI PEST-4.)(D-25/Pest) ± 

ACTION: I f no, q u a l i f y p o s i t i v e r e s u l t s f o r compounds 
t h a t were not adequately resolved »J» use 
p r o f e s s i o n a l judgement t o determine i f non-
detects whxch e l u t e i n areas a f f e c t e d by o-
el u t x n g peaks should be q u a l i f i e d »N» as 
presumptive evidence of presence or unusable 

A C T I 0 N : 2 o : e ° :
 t a k e a C t i ° n - - P e c i f i e d i n s e c t i o n 3.2 

J__L 

7.9 
For each PEM standard, was the r e s o l u t i o n between 
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MIM2.20022 
STANDARD OPERATING PROCEDURE 

US EPA Region I I Date: March, 2£K 
, Me,fchqoL:_,.Ĉ ^̂ ^ .-SOP HW- 6•>•• Rpy , -T^B 

YES NO N/i 

each p a i r of adjacent peaks £ 90.0% on both 
columns? 

ACTION: Qualify p o s i t i v e r e s u l t s f o r compounds not 
adequately resolved estimated (J). . ' Qualify 
non-detects based on professional judgement. ; 

7.10 Have Forms VI PEST-6 & PEST-7 been completed f o r 
a l l midpoint I n d i v i d u a l Standards A and B used 
f o r i n i t i a l c a l i b r a t i o n ? 

For each standard, was the r e s o l u t i o n between 
each p a i r of adjacent peaks z 90.0% on both 
columns? r 

ACTION: I f no, q u a l i f y p o s i t i v e r e s u l t s f o r compounds 
that were not adequately resolved estimated 
(J ) . Use professional judgement t o determine 
i f non-detects which elute i n areas affected by 
co-eluting peaks should be q u a l i f i e d "N" as 
presumptive evidence of presence or unusable 
"R" . 

7.11 I s Form V I I Pest-l present and complete f o r each 
PEM standard analyzed during the a n a l y t i c a l 
sequence f o r both columns? 

NOTE: I f a PEM or Ind i v i d u a l s t d mixture does not 
meet technical c r i t e r i a l i s t e d on sec. 9.3.5.8.1 
through 9.3.5.8.4, i t MUST be re i n j e c t e d , 
immediately. I f the second i n j e c t i o n meets the 
c r i t e r i a , sample analysis may continue. 
Otherwise, ALL data c o l l e c t i o n MUST BE STOPPED. 
Document i t i n the Data Assessment under Contract 
Problems/Non compliance.(p. D-31/Pest, sec. 
9.3.6.4). 

Was the %Breakdown of DDT and Endrin calculated 
using the equations given on page D-24/PBST, sec. 
9.2.4.8 in the SOW? /?j f&L CADfe AM> CCS. 

Were all pesticides and surrogates in each PEM 
standard within the RT windows established during 
the Initial Calibration? p£fL Lftyflf fart Ct£ 
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MIM2.20023 

US EPA Region I I 
Method: CLP/SOW OLM04.2 

STANDARD OPERATING PROCEDURE 

Date: March, 2001 
J?OP_HŴ 6,L_Rev..̂ 2..„_; 

YES NO N/A 

ACTION: I f no, take a c t i o n as s p e c i f i e d i n 3.2 above. 

7 ' 1 2 n n w i h S i n d i v i d u a l Percent breakdown f o r 

o o l i f 7 c £ X C e e d e d 2 0 - ° % i n a n ^ P E M o n e i t h e r column? (See Form V I I PEST-1.) 

- f o r 4,4'-DDT? 

- f o r Endrin? 

e S c e e d e d ^ T o ' ^ i n ^ T ^ b r e a k d o w n f o r DDT/Endrin 
exceeded 30.0* m any PEM on e i t h e r column 
( r e q u i r e d f o r a l l PEM analyses)? 

ACTION: 
l r ± l l ^ 7 • ' 9 e r C t l t b r e a k d o r a has f a i l e d the QC 
c r i t e r i a m e i t h e r PEM i n steps 2 and 17 i n the 
^ f - ^ f i t o M o n sequence (page D ^ i / p ^ t 
sec. JLJLJL4 m the SOW), q u a l i f y . a l l _ s ^ m p l e i i n 

s e c t i o n s 1 ^ l " * * ™ * ™ ^ ^ f l n s e c t i o n s 2.a, b and c below. 

2. If any percent breakdown failed the OC 
criteria in a PEM calibration ^ ^ ^ ^ 
analysis, review < ^ b ^ I ^ r ^ ^ ^ 

which followed.the l a s t L - c o n ^ r o i standard u n t i l 

^ D | T _ B x e a ^ i f DDT breakdown was 

? j f i f ^ f

a ^ T

P O S i t i v e r e s u ^ s f o r DDT w i t h 
' Dnp* a r

 T W a S n D t ^ t e c t e d , but DDD and 
DDE are p o s i t i v e , then q u a l i f y the 
q u a n t i t a t i o n l i m i t f o r DDT unusable, »R". 

i i . Q u a l i f y p o s i t i v e r e s u l t s , f o r DDD and/or DDE 
as presumptively present a t an approximated 
q u a n t i t y "JN". approximated 

»>•• m ^ i n ^ r ^ ^ , I f e n a r i n b r e a M o w n K a s 

I . 
Q u a l i f y a l l p o s i t i v e r e s u l t s f o r endrin 
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MIM2.20024 
STANDARD OPERATING PROCEDURE 

US EPA Region I I Date: March, 2 001 
Methods ; CLE/SOW.. OLM0 4, .2 ____ SOP_HW-6/_Rey 1 2 ^ 

YES NO N/A 

w i t h "J". I f endrin was not detected, but 
endrin aldehyde and endrin ketone are 
p o s i t i v e , then q u a l i f y the q u a n t i t a t i o n 
l i m i t f o r Endrin as unusable "R". . 

i i . Qualify p o s i t i v e r e s u l t s f o r endrin ketone 
and endrin aldehyde as presumptively 
present at an approximated quantity "JN". 

c. Combined Breakdown: I f the combined 4,4'-DDT 
and endrin breakdown i s greater than 3 0.0%: 

I . Qualify a l l p o s i t i v e r e s u l t s f o r DDT and 
Endrin w i t h "J". I f endrin was not 
detected, but endrin aldehyde and endrin 
ketone are p o s i t i v e , then q u a l i f y the 
qu a n t i t a t i o n l i m i t - f o r endrin as unusable 
"R". I f DDT was not detected, but DDD and 
DDE are p o s i t i v e , then q u a l i f y the 
quantitation, l i m i t f o r DDT as unusable "R". 

i i . Qualify p o s i t i v e r e s u l t s f o r endrin ketone 
and endrin aldehyde as presumptively 
present at an approximated quantity "JN". 
Qualify p o s i t i v e r e s u l t s f o r DDD and/or DDE 
as- presumptively present at,an approximated 

: quantity "JN". 

7.13 Are a l l percent difference (%D) values f o r PEM 
analytes and surrogates on both columns £ -25% 
and < +25.0%? (See Form V I I PEST-1.) 

ACTION: I f no, q u a l i f y a l l associated p o s i t i v e r e s u l t s 
generated during the a n a l y t i c a l sequence "J" and 
sample qu a n t i t a t i o n l i m i t s "UJ". 

NOTE: I f the f a i l i n g PEM.is pa r t of the i n i t i a l 
c a l i b r a t i o n , a l l samples are p o t e n t i a l l y affected. 
I f the offending standard i s a c a l i b r a t i o n 
v e r i f i c a t i o n , the associated samples are those which, 
followed the l a s t i n - c o n t r o l standard u n t i l the next 
passing standard. 

7.14 I s Form V I I Pest-2 present and complete f o r each 
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MIM2.20025 

ITS EPA Region I I 
JtethjDdj;^LP^s_QW_QLm4_^2 

STANDARD OPERATING PROCEDURE 

Date: March, 2001 

YES NO N/A 

INDA and INDB c a l i b r a t i o n v e r i f i c a t i o n analyzed? 

ACTION: I f no, take a c t i o n s p e c i f i e d i n 3.2 above. 

7.15 Are there any t r a n s c r i p t i o n / c a l c u l a t i o n e r r o r s 
between raw data and Form V I I Pest-2? 

ACTION: I f l a r g e e r r o r s e x i s t s , take a c t i o n as 
s p e c i f i e d i n s e c t i o n 3.6 above. 

IWDB c a l i b r a t i o n v e r i f i c a t i o n f a l l w i t h i n the RT 
windows e s t a b l i s h e d d u r i n g the i n i t i a l 
c a l i b r a t i o n sequence? (See Form V I I PEST-2.) r 

ACTION: I f no, beginning w i t h the samples which 

I t . ± 7 1 ^ <*ecJe t o 
see i f the chromatograms c o n t a i n peaks w i t h i n 
an expanded window surrounding the expected 
r e t e n t i o n times. I f no peaks are f o ^ d a"nd the 

I f l l l l e S ^ v i s i b l e < non-detects are v a l i d 
I f peaks are present and cannot be i d e n t i f i e d 
through p a t t e r n , r e c o g n i t i o n or using a rev i s e d 

w J n d o w ' ^ a l i f y a l l p o s i t i v e r e s u l t s and 
non-detects as unusable (R). 

7 " 1 7 v e r i S c a M o r 1 " 6 3 f ° J a n d I N D B c a l i b r a t i o n 
v e r i f i c a t i o n compounds ;> -25.0% and <. +25. o%? 

ACTION: I f the %D i s outside the ±25.0% range f o r any ' 

detects f n r , ̂  9 0 n r' f l a& a l l non-
ects f o r t h a t analyte »R" (unusable). 

^ ^ ^ ^ ^ 

ACTION; i f no, take act ion spec i f i ed i n 3.2 above. 



MIM2.20026 

US EPA Region I I 
Method: CLP/SOW OLM04.2 

STANDARD OPERATING PROCEDURE 
Date: March, 20QJ 

SOP HW-6, Rev. i : 

YES NO N/A 

8.2 Was the proper a n a l y t i c a l sequence followed f o r 
each i n i t i a l c a l i b r a t i o n and subsequent analyses, 
and a l l standards analyzed at the required 
frequency f o r each GC/ECD instrument used.? (See 
SOW pages D-21 & D-55/PEST.) 

ACTION: I f no, use professional judgement to determine 
the severity of the e f f e c t on the data and 
q u a l i f y accordingly. Generally, the e f f e c t i s 
ne g l i g i b l e unless the sequence was grossly 
a l t e r e d and/or the c a l i b r a t i o n was out of QC 
l i m i t s . 

8.3 Were a l l samples analyzed w i t h i n a 12 hour time 
p e r i o d beginning w i t h the i n j e c t i o n of an 
instrument blank and bracketed by acceptable 
analyses of the proper standards? 

ACTION: I f no, use professional -judgement to determine 
the s e v e r i t y of the e f f e c t on the data and 
q u a l i f y accordingly. Document i n the Data 
Assessment under Contract Problems/Non-
Compliance. 

8.4 I f a multi-component analyte was detected i n a 
sample, was a matching multi-component standard 
analyzed w i t h i n 72 hours of the i n j e c t i o n of the 
sample and w i t h i n a v a l i d 12 hour sequence? 

NOTE: This a d d i t i o n a l standard i s f o r i d e n t i f i c a t i o n 
purposes only. Positive r e s u l t s f o r Aroclors and 
Toxaphene are quantitated from the i n i t i a l 
c a l i b r a t i o n . 

ACTION: I f no, document i n the Data Assessment under 
Contract Problems/Non-Compliance. 

9.0 Cleanup E f f i c i e n c y V e r i f i c a t i o n (Form IX) 

9.1 Is Form IX PEST-1 present and complete for each 
lot of Florisil Cartridges used? (Florisil 
Cleanup is required for all Pest/PCB extracts.) 

Are a l l samples l i s t e d on the Pesticide F l o r i s i l 
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MIM2.20027 

US EPA Region I I STANDARD OPERATING PROCEDURE 
p a t e : March, 2001 

YES NO N/A 

C a r t r i d g e Check Form? 

A C T I 0 N : i f ^ ° ' t a k e a c t i o n r e i f i e d i n 3.2 above i f 
data suggests f l o r i s i l clean-up was not 

un ed rer™he d'co dT m e n t ^ ° a t a * ™ e n t under the Contract Non-compliance s e c t i o n 

NOTE: 

9 .3 

Sample data should be evaluate 
interferences -if ™ e v a i u a t e d for potential 
Phenol w i n V ^ V S r y ° f 2 ' 4 ' 5 - t r i c h l o r o -
P e S o L S L C h L r a n a l ^ s i r ^ i 1 C a r t r i d ^ 
problems found S the Data ' » ° C U m e n t W 
Contract ^ a ^ / S ^ ^ ^ W the 

s o \ f s

C a m p l T e L r a \ \ ^ r ^ ° s m f f o r a l l 
present? 

Are a l l s o i l samples l i s t ed on, Form IX Pest-2? 

whan r e o ^ i S , ^ e n t £ £ ™ « 

Are the , K values f o r a l ! pest icides i n the GPC 



MIM2.20028 

STANDARD OPERATING PROCEDURE 
US EPA Region I I Date: March, 21 

30P—HŴ 5L,—Rev_.__ 

YES NO N/A 

c a l i b r a t i o n s o l u t i o n between 80 110%? 

ACTION: Qualify only those analytes which f a i l e d the 
recovery c r i t e r i a as follows: 

I f %REC are < 80%, q u a l i f y p o s i t i v e r e s u l t s "J" 
and non-detects "UJ" . 

I f any pe s t i c i d e %REC was zero, f l a g 
non-detects "R" f o r tha t compound. 

Use professional judgement to q u a l i f y p o s i t i v e 
r e s u l t s i f any recoveries are > 110%. 

NOTE: An Aroclor mixture containing Aroclors 1016 and 
.1260 i s also analyzed during GPC c a l i b r a t i o n ; 
however, Aroclor data i s not l i s t e d on Form IX 
PEST-2. The raw GPC data f o r Aroclors 1016/1260 
must be evaluated f o r pa t t e r n s i m i l a r i t y w i t h 
previously analyzed Aroclor standards. 

9.4 The v a l i d a t o r should v e r i f y that the correct 
i d e n t i f i c a t i o n scheme f o r the EPA Blank samples 
were used. See page B-30, sec. 3.3.7.2 and 
3.3.7.9 of the SOW f o r f u r t h e r information. 

Was the correct i d e n t i f i c a t i o n scheme used f o r 
GPC and F l o r i s i l blanks? 

10.0 Pesticide/PCB I d e n t i f i c a t i o n 

10.1 I s Form X complete f o r every sample i n which a 
pe s t i c i d e or PCB was detected? 

ACTION: I f no, take action specified i n 3.2 above. 

10.2 Are a l l sample chromatograms properly scaled, 
attenuated, etc. as required f o r proper 
i d e n t i f i c a t i o n of single and multi-component 
analytes? (Refer t o SOW sections 11.3.7.1 t h r u 
11.3.7.8, page D-67/Pest f o r s p e c i f i c d e t a i l s . ) 

NOTE: Proper v e r i f i c a t i o n of Pest/PCB results.depends 
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MIM2.20029 

US EPA Region I I 
..Me:thod;. _?Lp/soW. OLM04 .2 

STANDARD OPERATING PROCEDURE 

Date: March, 2003 

YES NO NTA 

ACTION: 

verified, or if multi-component peak pattern? 
cannot be discerned, contact the TOPO to o£?»< 
rescaled chromatograms from the lab ^ 

10.3 Are there any tr a n s c r i p t i o n / c a l c u l a t i o n e r r o r . 

between raw data and Forms 10A and I J B ? 

ACTION, TF n * J 

I0N- Lf i ^ l a ^ r ^ t a k e acti°» -1 0 . 4 
Are RTs o f sample compounds w i t h i n the 

f i n a l e x t r a c t ) ? rfj t ( f . w l T ^ c j ° U s M l n t h e 

A C T I 0 N : ra^^STf',t0 P - i t i v e 

a n a l y s i s . Q u a l i f y a s ^ n u ^ T ^ a l T " 3 • • 
r e s u l t s which wer-o ™ * !, 7? 1 ' a U P o s i t i v e 
column, AJSO I l i i f v c o n f l ™ ^ < 3 on a second GC 

P o s i t i v e r e s S u 0 l S a „ h K h t t S o U n o t S ^ e e t t l L 

t o a s s i 3 n ^ ^ . ^ ^ ^ ^ t 

10.5 I s the percent d i f f e r e n t fs-r̂ \ -. 
Positive s a m p l e r e s u l t ^ ' M S i ' S * ^ 

A C T I 0 H : Jnt^LrLl^VjhT " e i t h 8 r «*-» - » 
ca ta B h ^ ^ ^ ^ ^ . . the P e s t i c i d e 

J_J_ 
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MIM2̂ 20030 

STANDARD OPERATING PROCEDURE 
US EPA Region I I 
Met±io.6V^CLP^S0_H_iM04J2_ 

Date: March, 2 
SOP HW- 6 . Rev. 

YES NO N/A 

% Difference 
0 - 25% 
26 - 70% 
71 - 100% 
100 - 200 
100 - 200 

(No Interference) 
(Interference detected)* 

(Pesticide value i s < CRQL)** > 50% 
> 2 00% 
* When the reported %D i s 100- 200%, but 

i s detected on e i t h e r column, 
" JN" . 

Q u a l i f i e r 
None 
»J» 
"JN" 
"R" 
"JN" 
»U" 
"R" 

in t e r f e r e n c e 
q u a l i f y the data w i t t i 

** When the reported pesticide value i s lower than 
the CRQL, and the %D i s > 50%, raise the value t o 
the CRQL and q u a l i f y "U", undetected. 

NOTE: For Aroclors, i f the %D i s > 50%, but the p a t t e r n of 
GC peaks on both columns indicates a sp e c i f i c A r o c l o r 
i s present, q u a l i f y that Aroclor "J". 

NOTE: The lower of the two values i s reported on Form I . 
I f using professional judgement, the reviewer 
determines that the higher r e s u l t was more 
acceptable, the reviewer should replace the value and 
i n d i c a t e the reason f o r the change i n the Data 
Assessment. 

10.6 Check chromatograms f o r f a l s e negatives/ 
e s p e c i a l l y the multiple-peak compounds (Toxaphene 
and the PCBs). Were there any f a l s e negatives? 

ACTION: Use professional judgement t o decide i f the 
compound should be reported. I f the appropriate 
PCB standards were not analyzed w i t h i n 72 hrs. of 
the sample(s) i n question, q u a l i f y the data 
unusable "R". 

Also note i n Data Assessment under Contract 
Problems/Non-Compliance i f the lab f a i l e d t o 
analyze., Aroclor standards when required. 

11'. 0 Target Compound L i s t (TCL) Analytes 

11.1 Are the Organic Analysis Data Sheets (Form I 
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MIM2.20031 

US EPA Region I I STANDARD OPERATING PROCEDURE 

Date.; March., 2 00 
"SOP- HW-6 , ;:::Rev;-12TZ 

YES NO N/j 

Pest) present w i t h r e a u i r p r i • 
each page, f o r . a , * ^ ^ ? * ^ 0 ™ * " °" 

a- Samples and/or fractions as appropriate? 

b. Matrix spites andmatrix spike duplicates? 

c. Blanks? 

*. instrument Blanks (per column- s analysis)? 

1 1 ' 2 S i u L e d \ e n S \ h T s ™ D l

0 e 9 T r n d ~ P ° " s 
the following, P d a t a P a C k a 3 e f O T «ch of 

a- Samples and/or fractions as appropriate? ; 

b. Matrix spikes and matrix spike duplicates? 

c Blanks? 

1. instrument Blanks (per coXmm . analysis), 

A C T I 0 N : In 3"? 2 0

t a « S ^ " 3 . «*e action specified 

1 1 • 3 ^ T ^ ™ " ^formance acceptahle „ i t h 

a. Baseline s t a b i l i t y ? 

t>- Resolution? 

c Peak shape?. 

d. Pull-scale graph attenuation? 

e. Other: 

^ ^ » ^ g ^ a = - - t d a t i v e 

ACTION: ^ ^ - W . ^ t t determine the . 
6 a a t a • Address comments 
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MIM2.20032 

US EPA Region. I I 
STANDARD OPERATING PROCEDURE 

QLM04,2 
Date: March, 2 0 

4 
YES NO N/A 

under System Performance section of the Data 
Assessment. 

12.0 Compound Quantitation and Reported Detection Limits 

12.1 Are there any transcription/calculation errors in 
Form I results? Check at least two positive 
results. Were any errors found? Pefi. CAOfLf fi,/Ji ets.. 

NOTE: Single-peak pesticide r e s u l t s can be checked f o r 
rough agreement between q u a n t i t a t i v e r e s u l t s obtained 
on the two GC columns. Use professional. judgement t o 
decide whether a large discrepancy indicates the 
presence of an i n t e r f e r i n g compound.. I f an 
i n t e r f e r i n g compound i s v i s i b l e on the chromatogram, 
the lower of the two values should be reported and 
q u a l i f i e d as presumptively present at an approximated 
q u a n t i t y "JN". This necessitates a determination o f 
an estimated concentration on the confirmation 
column. The narrative should i n d i c a t e that the 
presence of interferences has i n t e r f e r e d w i t h the 
evaluation of the second column confirmation. 

12.2 Are the CRQLs adjusted to reflect sample 
dilutions? 45 felt L/W/L£ 4/ysO cci 

ACTION: I f . l a r g e errors e x i s t , take action as spe c i f i e d 
i n section 3.2 above. 

ACTION: When a sample i s analyzed at more than one 
d i l u t i o n , the lowest CRQLs are used (unless a QC 
exceedance dictates the use of the higher CRQLs 
from the d i l u t e d sample). Replace concentrations 
which exceed the c a l i b r a t i o n range i n the 
o r i g i n a l analysis by.crossing out the "E" value 
on the o r i g i n a l Form I and s u b s t i t u t i n g i t with 
the r e s u l t from the d i l u t e d sample. Specify 
which Form I i s to be used, then draw a red "X" 
across the en t i r e page of a l l Form I's t h a t 
should not be used, 
summary package. 

including those i n the data 

ACTION: Quantitation l i m i t s affected by large, o f f - s c a l e 
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MIM2.20033 

US EPA Region I I 
STANDARD OPERATING PROCEDURE 

Date: March, 2001 
-S0Pjr^-&7=.::Re:^^ 

YES NO N/A 

peaks should be- q u a l i f i e d as unusable (R) i f 
the i n t e r f e r e n c e is- on-scale, the reviewer may 
o f f e r an approximated q u a n t i t a t i o n l i m i t (UJ) f o r 
each a f f e c t e d compound. 

NOTE: I f a sample r e q u i r e d g r e a t e r than a 10 times 

^ * t X ° n ' l h e n a 1 0 t i T n e s m o r e concentrated a n a l y s i s 
H V / P ^ ^ p e r f o r m e d and submitted (see SOW, P l g e D-57/PEST, s e c t i o n 10.2.3.5). 

ACTION: i f a more concentrated a n a l y s i s i s un a v a i l a b l e 
document m the Contract Problems/Non-Compliance 
s e c t i o n of the Data Assessment. Use p r o f e s s i o n a l 
Dudgement t o q u a l i f y non-detects and p o s i t i v e 
h i t s below.the CRQL. 

13.0 F i e l d D u p l i c a t e 

13.1 Were any f i e l d d u p l i c a t e s submitted? 

ACTION: Compare the repo r t e d r e s u l t s f o r f i e l d d u p l i c a t e s 
and c a l c u l a t e the r e l a t i v e percent d i f f e r e n c e 

. ACTION: Any gross V a r i a t i o n between f i e l d d u p l i c a t e 
r e s u l t s must be addressed i n the reviewer 
? a ^ a t J V e - . H o w e v e r , ; i f l a r g e d i f f e r e n c e s e x i s t " 
i d e n t i f i c a t i o n of f i e l d d u p l i c a t e s should be 
confirmed by co n t a c t i n g the sampler 
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A4 SCIENTIFIC, INC. t ^ S ^ i 
1544 Sawdust Road, Suite 505 • The Woodlands, TX 77380 • Phone (281) 292-5277 j y ^ 2 j £005 

Contract #: 68W03027 Case #: 34156 SDG #: B1ZT0 HAZ. WAS' E SUPPORT SEC 

SDG NARRATIVE 

SAMPLE RECEIPT & LOGIN 

The following samples were received on the dates listed against them. The samples were logged in for analysis as listed. 

EPA 
SAMPLE # 

LAB 
SAMPLE # 

DATE/TIME 
RECEIVED AIRBILL NO. VOA BNA PEST REMARKS 

B1ZT0 6115.001 4/30/05 9:30 851847483114 X 
B1ZT1' 6115.002 4/30/05 9:30 851847483114 X 
B1ZT2 6115.003 4/30/05 9:30 851847483114 X 
B1ZT3 6115.004 . 4/30/05 9:30 851847483114 X 
B1ZT4 6115.005 4/30/05 9:30 851847483114 X 
B1ZT5 6115.006 4/30/05 9:30 851847483114 X 
B1ZT6 6115.007 4/30/05 9:30 851847483114 X 
B1ZT7 6115.008 4/30/05 9:30 851847483114 X 
B1ZT8 6115.009 4/30/05 9:30 851847483114 X 
B1ZT9 6115.010 4/30/05 9:30 851847483114 X 
B1ZW0 6115.011 4/30/05 9:30 851847483114 X 
B1ZW1 6115.012 4/30/05 9:30 851847483114 X 
B1ZW2 6115.013 4/30/05 9:30 851847483114 X 
B1ZW3 6115.014 4/30/05 9:30 851847483114 X 
B1ZW4 6115.015 4/30/05 9:30 851847483114 X 
B1ZW5 6115.016 4/30/05 9:30 851847483114 X 
B1ZW6 6115.017 4/30/05 9:30 851847483114 X 
B1ZW7 6115.018 4/30/05 9:30 851847483114 X 
B1ZW8 6115.019 4/30/05 9:30 851847483114 X 
B1ZW9 6115.020 4/30/05 9:30 851847483114 X 

The cooler temperatures are listed against the coolers. 

DATE RECEIVED COOLER NO. Temp (in °C) 
4/30/05 1 3 

No discrepancies or issues were noted during sample receipt and login. 

PESTICIDES 

Soil samples were extracted using the sonication method on 05/08/2005. No problems were encountered during extraction 
GPC cleanup was performed on all soil samples and the associated Blanks, MS, and MSD. 

Samples were analyzed using instrument C-6890. 

f omen t C-6890 consisted of a dual inlet, dual ECD Agilent 6890 GC/ECD instrument with the following two columns 
anufactured by Restek. A 1 uL injection was used on each column 

Column 1 = RTX-PEST: Cat # 11140,30m long, 0.53mm ID, 0.5|im film thickness (Instrument Hh t&S&W&h Q i 
Column 2 = RTX-PEST2: Cat # 111340,30m long, 0.53mm ID, 0.42um film thickness ( instrumeSKc 6890B) 



MIM2.20035 A4 SCIENTIFIC, INC. 
1544 Sawdust Road, Suite 505 • The Woodlands, TX 77380 • Phone (281) 292-5277 

Contract #: 68W03027 Case#: 34156 SDG#: B1ZT0 

SDG NARRATIVE 

A 1 |iL injection was used on each column. 

The extracts of the following samples were dark in color and could not be analyzed at lx. The samples were analyzed at the 
dilution listed against them: 

EPA SAMPLE ID DILUTION 
B1ZT0 2 
B1ZT1 100 
B1ZT6 5 

The extracts of the following samples were dark in color and could not be analyzed at lx. The samples were analyzed at the 
dilution listed against them: 

EPA SAMPLE ID DILUTION 
B1ZT0 20 
B1ZT1 1000 

,. B1ZT3 10 
B1ZT4 10 
B1ZT6 50 
B1ZT7 2 
B1ZT9 10 
B1ZW0 5 
B1ZW1 5 
B1ZW2 2 
B1ZW4 5 
B1ZW5 2 
B1ZW6 5 
B1ZW8 10 

Manual integrations were performed for the following compounds for the samples listed against them. 

COMPOUND EPA SAMPLE ID EPA SAMPLE ID 
(Inst=C-6890A) (Inst=C-6890B) 

Tetrachloro-m-xylene B1ZT1, B1ZT2, B1ZT8, B1ZT9, B1ZW7, 
B1ZW9 

B1ZT1,B1ZT2,B1ZT9 

Alpha-Chlordane B1ZT9DL 
Gamma-Chlordane B1ZT9DL,B1ZW8 
4,4'-DDT B1ZT9DL, B1ZW8 B1ZT7DL 
4,4'-DDE B1ZT3DL, B1ZW0, B1ZW0DL, B1ZW8, B1ZT3DL, B1ZW0, B1ZW0DL, 4,4'-DDE 

B1ZW8DL B1ZW8DL 
Aldrin B1ZT6MS 
Dieldrin B1ZT6MS,B1ZT6MSD 
Endrin B1ZT6MS,B1ZT6MSD B1ZT6MS,B1ZT6MSD 
Decachlorobiphenyl B1ZT8,B1ZW7 

flSS§8iii2 



A4 SCIENTIFIC, INC. MJM2.20036. 
1544 Sawdust Road, Suite 505 • The Woodlands, TX 77380 • Phone (281) 292-5277 

Contracts 68W03027 Case#: 34156 SDG #: B1ZT0 

SDG NARRATIVE 

These manual integrations were necessary because the software failed to accurately integrate the entire peak In all the 
above instances, the quantitation reports are flagged with "m". A hard copy printout of the manual integration the scan 
ranges, and initials of the analyst or manager is included in the data package. 

The following equations are used for calculation of sample results from raw instrument output data-

Concentration (ug/Kg)=^mm^i 
iCF){Vi){Ws){D) 

A x = Area of the peak for the compound to be measured. 
CF = Calibration factor from the initial calibration for the mid-point concentration external standard (area per nel 
V, = 5,000 uL 

Vj = Volume of extract injected in microliters (uL). 
100- %moisture 

foo 
W s = Weight of sample extracted in grams (g) " 
Df = Dilution factor 
GPC = GPC factor = 2 

P
i certify that this data package is in compliance with the terms and conditions of the contract, both technically andfor 
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy data package and 
in the computer readable data submitted on diskette has been authorized by the laboratory manager or his/her designee as 
verified by the following signature: ' 

Signature and Title Date of Signature ~ 

H 8 I i i S S 3 



MIM2.20037 

Sample Delivery Group(SDG) 
Cover Sheet 

SDG Number: B1ZT0 

Laboratory Name.: A4 SCIENTIFIC, INC. . Laboratory Code.: A4 

68W03027 Case No.: 34156 

SDG Turnaround: 14 days 

Contract No.: 

Analysis Price: 

RECEIVED 

JUN 2 1 2005 
HAZ. WASTE SUPPORT SEC. 

1)B1ZTO 7)B1ZT6 13)B1ZW2 19)B1ZW8 
2)B1ZT1 8)B1ZT7 14)B1ZW3 20)B1ZW9 
3)B1ZT2 9)B1ZT8 15)B1ZW4 21) 
4)B1ZT3 10)B1ZT9 16)B1ZW5 22) 
5)B1ZT4 11)B1ZW0 17)B1ZW6 23) 
6)B1ZT5 12)B1ZW1 18)B1ZW7 24) 

B1ZT0 
First Sample in SDG 

04/30/2005 
First Sample Receipt Date 

B1ZW9 
Last Sample in SDG 

04/30/2005 
Last Sample Receipt Date 

Note: There are a maximum of 20 samples (excluding PE sample) in SDG. Attach TRs to this form in alphanumeric 
order(the order listed above on this form). 

Signature Date M|^Q(^K 

i S S i § § 0 8 4 



MIM2.20038 
' , IE 

. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. ' Contract: 68W03027 

Lab Code: A4 Case No.,: 34156 SAS No.: •' 

Matri x : ( s o i l / w a t e r ) SOIL 

Sample w t / y o l : 30.2 (g/mL) G 

" % Moisture: 45 Decanted:'(Y/N) N 

' E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

EPA SAMPLE NO. 

B1ZT0 

SDG No.: B1ZT0 

Lab Sample ID: 6115.001 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/08/05 

D i l u t i o n Factor: 2.1)' 

S u l f u r Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

319-84-6 j alpha-BHC 6.1 0~-
Jiy-«5-/ beta-BHC 6.1 U 
319-86-8 delta-BHC 6.1 U 

; 58-89-9 gamma-BHC (Lindane) 6.1 u 
76-44-8 Heptachlor 6.1 u 

309-00-2 A l d r i n 6.1 u 
1024-57-3 Heptachlor epoxide. 6.1 u 
959-98-8 Endosulfan I -6.1 u 
60-57-1 D i e l d r i n 12 u 
72-55-9 4,4'-DDE 12 u 
72-20-8 Endrin 12 u 

33213-65-9 Endosulfan I I 12 u 
72-54-8 4,4'-DDD 12 u 

1031-07-8 Endosulfan s u l f a t e 12 u 
1 50-29-3 4,4 *-DDT 12 u 

72-43-5 Methoxychlor 61 u 
53494-70-5 Endrin ketone 12 u 
7421-93-4 Endrin aldehyde • 12 u 
5103-71-9 alpha-Chlordane • 6.1 u 

• 5103-74-2 gamma-Chlordane 6.1 u 
; 8001-35-2 Toxaphene -610 u I 

12674-11-2 Aroclor-1016 120 o-1 
11104-28-2 Aroclor-1221 240 u 1 
11141-16-5 Aroclor-1232 120 

n 

o i ; 53469-21-9 
12672-29-6 

Aroclor-1242 

Aroclor-1248 
120 u V 

=11097-69-1 Aroclor-1254 
120 

11096-82-5 Aroclor-1260 - - 120 u j -

FORM I PEST OLM04.3 



MIM2.20039 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZT1 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 34156 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.9 (g/mL) G 

% Moisture: 15 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume:' 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.4 

Contract: 68W03027 

SAS No.: SDG No.: B1ZT0 

Lab Sample ID: 6115.002 

Lab F i l e ID: ' 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/08/05 

D i l u t i o n Factor: 100.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 

.319-84-6 alpha-BHC 200 

.319-85-7 beta-BHC 200 u 
319-86-8 delta-BHC 200 u 
58-89-9 gamma-BHC (Lindane) 200 u 
76-44-8 Heptachlor 200 u . 

309-00-2 A l d r i n 200 u 
1024-57-3 Heptachlor epoxide 200 u 
959-98-8 Endosulfan I 200 u 
60-57-1 D i e l d r i n 390 u 
72-55-9 4,4'-DDE 390 u 
72-20-8 Endrin 390 u 

33213-65-9 Endosulfan I I 390 u 
72-54-8 4,4'-DDD 390 u 

1031-07-8 Endosulfan s u l f a t e 390 u 
50-29-3 4,4'-DDT 390 u i 
72-4 3-5 Methoxychlor 2000 u | 

53494-70-5 Endrin ketone ,390 
7421-93-4 Endrin aldehyde 390 U f : ' 
5103-71-9 alpha-Chlordane 200 " I " 
5103-74-2 gamma-Chlordane 200 

8001-35-2 Toxaphene 20000 u I 
12674-11-2 Aroclor-1016 3900 u 1 
11104-28-2 Aroclor-1221 7900 u I 11141-16-5 Aroclor-1232 3900 

53469-21-9 Aroclor-1242 3900 

12672-29-6 Aroclor-1248 3900 

11097-69-1 Aroclor-1254 

11096-82-5 Aroclor-1260 3900 

FORM I PEST 
S i i i i i i 
OLM04.3 



MIM2.2O040 
I E 

PESTICIDE ORGANICS ANALYSIS 'DATA SHEET 
EPA SAMPLE NO. 

B1ZT2 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 34156 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.4 (g/mL) G 

% Moisture: 20 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated Extract Volume: -5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.3 

Contract: 68W03027 

SAS No.: SDG No. : B1ZT0 

Lab Sample ID: 6115.003 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/06/05 

D i l u t i o n Factor: 1.0 -

Sulf u r Cleanup: (Y/N) N 

CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 
319-84-6 alpha-BHC 2.1 
319-85-7 beta-BHC 2.1 U 
319-86-8 delta-BHC 2.1 U 
58-89-9 gamma-BHC (Lindane) 2.1 u 
76-44-8 Heptachlor 2.1 u 

309-00-2 A l d r i n 2.1 u 
1024-57-3 Heptachlor epoxide 2.1 u 
959-98-8 Endosulfan I 2.1 u 
60-57-1 D i e l d r i n 4 .1 u 
72-55-9 4,4'-DDE 4.1 u 
72-20-8 Endrin 4.1 u 

33213-65-9 Endosulfan I I 4.1 u 
72-54-8 4,4'-DDD 4.1 u N * 

1031-07-8 Endosulfan s u l f a t e 4.1 
50-29-3 4,4'-DDT 9.1 -r 72-43-5 Methoxychlor 21 u- — 

53494-70-5 Endrin ketone 4.1 u 
7421-93-4 Endrin aldehyde 4.1 u 
5103-71-9 alpha-Chlprdane 2.1 u 
5103-74-2 gamma-Chlordane 2.1 u 
8001-35-2 Toxaphene 210 u 

12674-11-2 Aroclor-1016 41 u 
11104-28-2 Aroclor-1221 83 u 
11141-16-5 • Aroclor-1232 41' u 1 
53469-21-9 Aroclor-1242 41 u i 
12672-29-6 Aroclor-1248 41 u 1 
11097-69-1 Aroclor-1254 41 u HT 
11096-82-5 Aroclor-1260 41 

FORM I PEST 
IS§f§8§41 
OLM04.3 



MIM2.20041 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZT3 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W03027 

Lab Code: A4 Case No.: 34156 SAS No.: 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.5 (g/mL) G 

% Moisture: 20 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.8 

. : SDG No. 

Lab Sample ID: 6115.004 

Lab F i l e ID: 

B1ZT0 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/06/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 2.2 urr* 319-85-7 beta-BHC 2.2 " ] 319-86-8 delta-BHC 2.2 
u / ' 58-89-9 gamma-BHC (Lindane) 2.2 U ^ 

76-44-8 Heptachlor 2.2 U J T 
309-00-2 A l d r i n 15 

1024-57-3 Heptachlor epoxide 2.2 u j -
959-98-8 Endosulfan I 2.2 urT* 60-57-1 D i e l d r i n - i f - \ K O ^ 
72-55-9 4,4'-DDE 4.2 U~=j— 
72-20-8 Endrin 4.2 u | 

33213-65-9 Endosulfan I I 4.2 u ? 72-54-8 4,4'-DDD 4.2 
1031-07-8 Endosulfan s u l f a t e 4.2 

50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 22 U •y 

53494-70-5 Endrin ketone 4.2 u-t-
7421-93-4 Endrin aldehyde u -
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 220 

12674-11-2 Aroclor-1016 42 

11104-28-2 Aroclpr-1221 85 u 
11141-16-5 Aroclor-1232 42 u 
53469-21-9 Aroclor-1242 42 u 
12672-29-6 Aroclor-1248 42 u 4 
11097-69-1 Aroclor-1254 42 

11096-82-5 Aroclor-1260 240 

FORM I PEST 

10811084 
OLM04 . 3 



MIM2.20042 
I E 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZT4 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 34156 

Matr i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.2 (g/mL) G 

% Moisture: 25 • Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.6 ' 

Contract: 

SAS No.: 

68W03027 

SDG No. 

Lab Sample ID: 6115.005 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/08/05 

D i l u t i o n Factor: 1.0 

Sulf u r Cleanup: (Y/N) N 

B1ZT0 

CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG • Q 
319-84-6 alpha-BHC 2.3 u — 
319-85-7 beta-BHC 2.3 u 
319-86-8 delta-BHC 2.3 u 
58-89-9 gamma-BHC (Lindane) 2.3 u 
76-44-8 Heptachlor 2.3 . u 

309-00-2 A l d r i n 2.3 u 
1024-57-3 Heptachlor epoxide 2.3 u 
959-98-8 Endosulfan I 2.3 u 
60-57-1 D i e l d r i n 4.4 u 
72-55-9 4,4'-DDE 4.4 u 
72-20-8 Endrin 4.4 u 

33213-65-9 Endosulfan I I 4.4 u. 
72-54-8 4,4'-DDD 4.4 u 

1031-07-8 Endosulfan s u l f a t e 4.4 u 
50-29-3 4,4'-DDT 4.4 u 
72-43-5 Methoxychlor 23 u 

53494-70-5 Endrin ketone 4.4 u 
7421-93-4 Endrin aldehyde 4.4 -u-f 5103-71-9 alpha-Chlordane .2.3 u § 
5103-74-2 gamma-Chlordane . 2.3 u -1 
8001-35-2 Toxaphene 230 u i 

12674-11-2 Aroclor-1016 44 u i 
11104-28-2 Aroclor-1221 89 u i 
11141-16-5 Aroclor-1232 44 u § 
53469-21-9 Aroclor-1242 44 
12672-29-6 Aroclor-1248 44 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 44 

FORM I PEST 
i@fiSSS59 
OLM04.3 



MIM2.20043 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZT5 

Lab Name: A4 SCIENTIFIC, INC. • 

Lab Code: A4 Case No.: 34156 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.1 (g/mL) G 

% Moisture: 1 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

Contract: 68W03027 

SAS No.: SDG No. B1ZT0 

Lab Sample I D : 6 1 1 5 . 0 0 6 

Lab F i l e I D : 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

. Date Analyzed: 06/15/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 1.7 UĴ  
319-85-7 beta-BHC 1.7 U 
319-86-8 delta-BHC 1.7 U 
58-89-9 gamma-BHC (Lindane) 1.7 U 
76-44-8 Heptachlor 1.7 U 

309-00-2 A l d r i n 1.7 U 
1024-57-3 Heptachlor epoxide 1.7 U 
959-98-8 Endosulfan I 1-7 U 
60-57-1 D i e l d r i n 3.3 U 
72-55-9 4,4'-DDE 3.3 u 
72-20-8 Endrin 3.3 u 

33213-65-9 Endosulfan I I 3.3 u I 
72-54-8 4,4'-DDD 3.3 u ^/ 

1031-07-8 Endosulfan s u l f a t e 3.3 
50-29-3 4,4'-DDT 13 
72-43-5 Methoxychlor 17 "X 

53494-70-5 Endrin ketone 3.3 UJ3T* 
7421-93-4 Endrin aldehyde 3.3 U ^ j * * 
5103-71-9 alpha-Chlordane 9.9 
5103-74-2 gamma-Chlordane 6.8 
8001-35-2 Toxaphene 170 

12674-11-2 Aroclor-1016 33 
11104-28-2 Aroclor-1221 67 U 
11141-16-5 Aroclor-1232 33 u 
53469-21-9 Aroclor-1242 33 u 
12672-29-6 Aroclor-1248 33 u 4 
11097-69-1 Aroclor-1254 33 u Z3 
11096-82-5 Aroclor-1260 52 

FORM I PEST 
e i i i s s a 
OLM04.3 



MIM2.20044 
• IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: A4' SCIENTIFIC, INC. Contract: 68W03027 

Lab Code: A4 Case No.: 34156 SAS No.: 

Matrix: ( s o i l / w a t e r ) ' SOIL 

Sample w t / v o l : 29.8 (g/mL) G 

% Moisture: 24 Decanted: (Y/N) N 

Ex t r a c t i o n : (Type) SONC 

Concentrated Extract' Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 ' (uL) 

GPC Cleanup: (Y/N) Y " pH: 6.2 

EPA SAMPLE NO. 

B1ZT6 

SDG No. 

Lab Sample ID: 6115.007 

Lab F i l e ID:-

B1ZT0 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/08/05 

- D i l u t i o n Factor: 5.0 

Su l f u r Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/1 or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 11 u -f~ 
319-85-7 beta-BHC 11 -u" 
319-86-8 delta-BHC 11 u 
58-89-9 gamma-BHC (Lindane). 11 u 
76-44-8 Heptachlor . . 11 u 

309-00-2 A l d r i n 11 u 
1024-57-3 Heptachlor epoxide 11 u 
959-98-8 Endosulfan I . . 11 u 1 
60-57-1 D i e l d r i n 22 u | 
72-55-9 4,4'-DDE 22 u 1 
72-20-8 Endrin 22 u | 

33213-65-9 .Endosulfan I I . 22 u § 
72-54-8 .4,4'-DDD 22 

1031-07-8 Endosulfan. s u l f a t e 22 
! 50-29-3 4,4'-DDT 

'72-43-5 Methoxychlor 110 
53494-70-5 Endrin ketone 22 u I 
7421-93-4 Endrin aldehyde, 22 u 

, 5103-71-9 alpha-Chlordane 11 u 
5103-74-2 gamma-Chlordane ' 11 u 
8001-35-2 Toxaphene 1100 u 

|: 12674-11-2 Aroclor-1016 ; 220 u 
; 11104-28-2 Aroclor-1221 440 u 
: 11141-16-5 Aroclor-1232 220 u 1 
534 69-21-9 Aroclor-1242. 220 
12672-29-6 Aroclor-1248 220 u zzfT— 

: 11097-69-1 Aroclpr-1254 • • - Hf- I1W&D 
11096-82-5 Aroclor-1260 - '- • 220 

FORM I PEST 

1S§Q§§§74 
OLM04.3 



MIM2.20045 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZT7 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 34156 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.6 (g/mL) G 

% Moisture: 17 Decanted: (Y/N) N 

E x t r a c t i o n : (Type). SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.7 

Contract: 68W03027 

SAS No.: SDG No. B1ZT0 

Lab Sample ID: 6115.008 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/08/05 

D i l u t i o n Factor: 1.0 • 

S u l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 2.1 u-
319-85-7 beta-BHC 2.1 u 
319-86-8 delta-BHC 2.1 u 
58-89-9 gamma-BHC (Lindane) 2.1 u 
76-44-8 Heptachlor 2.1 u 

309-00-2 A l d r i n 2.1 u 
1024-57-3 Heptachlor epoxide 2.1 u 
. 959-98-8 Endosulfan I 2.1 u 

60-57-1 D i e l d r i n 4.0 u 

72-55-9 4,4'-DDE 4 .0 " i 
72-20-8 Endrin 4.0 o i 

33213-65-9 Endosulfan I I 4 .0 U- |. 

72-54-8 4,4*-DDD 4 .0 

1031-07-8 Endosulfan s u l f a t e 4.0 U~f 
50-29-3 4,4'-DDT 64 

•72-43-5 Methoxychlor 21 

53494-70-5 Endrin ketone 4.0 u 
7421-93-4 Endrin aldehyde 4.0 u 
5103-71-9 alpha-Chlordane 2.1 u 
5103-74-2 gamma-Chlordane 2.1 u 
8001-35-2 Toxaphene 210 u 

12674-11-2 Aroclor-1016 40 u 
11104-28-2 Aroclor-1221 82 u 1 
11141-16-5 Aroclor-1232 40 o 1 
53469-21-9 Aroclor-1242 40 u 
12672-29-6 Aroclor-124 8 40 

11097-69-1 Aroclor-1254 380 

11096-82-5 Aroclor-1260 40 urr* 

FORM I PEST OLM04.3 



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

MIM2.20046 
EPA SAMPLE NO. 

B1ZT8 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.:" 34156 

Matrix: (soil/water)' SOIL 

Sample w t / v o l : 30.3 (g/mL) G 

% Moisture: 8 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) • 

GPC Cleanup: (Y/N) • Y pH: 6.3 

Contract: 68W03027 

SAS No.: SDG No.: . B1ZT0 

Lab Sample ID: 6115.009 

Lab F i l e ID:, _ _ _ _ _ _ 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/06/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 
319-84-6 alpha-BHC 1.8 u~1 
319-85-7 beta-BHC 1.8 U 
319-86-8 ' delta-BHC 1.8 U 
58-89-9 gamma-BHC (Lindane) 1.8 U 
76-4 4-8 Heptachlor 1.8 U 

309-00-2 A l d r i n 1.8 U 
1024-57-3 Heptachlor epoxide 1.8 U 
959-98-8 Endosulfan I 1.8 u 
60-57-1 D i e l d r i n 3.6 

. 72-55-9 4,4'-DDE 9.2 
72-20-8 Endrin 3.6 

J * . 

U - f — 
33213-65-9 Endosulfan I I 3.6 u I 

72-54-8 4,4'-DDD 3.6 u4̂  1031-07-8 Endosulfan s u l f a t e 3.6 
50-29-3 4,4'-DDT 23 
72-43-5 Methoxychlor 18 u a 

53494-70-5. Endrin ketone 3.6 — ' • i 

u 
i — 

7421-93-4 Endrin aldehyde 3.6 u 
5103-71-9 alpha-Chlordane 1.8 u 
5103-74-2 gamma-Chlordane 1.8 u 
8001-35-2 Toxaphene 180 u 

' 12674-11-2 Aroclor-1016 36 u 
11104-28-2 Aroclor-1221 72 u 
11141-16-5 Aroclor-1232 36 u 
53469-21-9 Aroclor-1242 36 u 

' 12672-29-6 Aroclor-1248 36 " 5 " ! — 
11097-69-1 Aroclor-1254 36 -o>p 
11096-82-5 Aroclor-1260 36 

FORM I PEST 
§ ® § S i S S S 7 

OLM04 .3 ' 



MIM2.20047 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZT9 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 34156 SAS No.: 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.8 (g/mL) G 

% Moisture: 10 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

68W03027 

SDG No. B1ZT0 

CAS NO. COMPOUND 

Lab Sample ID: 6115.010 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/06/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG 

319-84-6 alpha-BHC 1.9 u^T 
319-85-7 beta-BHC 1.9 u 
319-86-8 delta-BHC 1.9 u 
58-89-9 gamma-BHC (Lindane) 1.9 u 
76-44-8 Heptachlor 1.9 u • 

309-00-2 A l d r i n 1.9 u 
1024-57-3 Heptachlor epoxide 1.9 u^r 
959-98-8 Endosulfan I 1.9 u^f" 
60-57-1 D i e l d r i n 
72-55-9 4,4'-DDE 

r 1 *"r ~ ^— 7 j— û -p* 
72-20-8 Endrin 3.7 U | 

33213-65-9 Endosulfan I I 3.7 u s 72-54-8 4,4'-DDD 3.7 
1031-07-8 Endosulfan s u l f a t e 3.7 

50-29-3 4,4'-DDT 20 
72-43-5 Methoxychlor 19 

53494-70-5 Endrin ketone 3.7 q_ar 
7421-93-4 Endrin aldehyde 3.7 

5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane M * ' 28 _J~" 
8001-35-2 Toxaphene 190 

12674-11-2 Aroclor-1016 37 « i 
11104-28-2 Aroclor-1221 75 u 1 
11141-16-5 Aroclor-1232 37 u I 
53469-21-9 Aroclor-1242 37 u § 
12672-29-6 Aroclor-1248 37 

11097-69-1 Aroclor-1254 37 u_r-
, 11096-82-5 Aroclor-1260 120 . 

FORM I PEST 

SQiSSSl 
OLM04.3 



MIM2.20048 
I E 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZW0 

Lab Name: A4 SCIENTIFIC, INC. 

Lab"Code: A4 Case No.: 34156 

Matr i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.2 (g/mL) G 

% Moisture: 15' Decanted: (Y/N) N 

Ex t r a c t i o n : (Type) SONC 

Concentrated Ext r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 : (uL) 

GPC Cleanup: (Y/N) Y pH: 6.3 

Contract: 68W03027 

SAS No.: SDG No.: B1ZT0' 

Lab Sample ID: 6115.011 

Lab F i l e ID: • 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/09/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 2.0 u-r-
319-85-7 beta-BHC 2.0 U 
319-86-8 delta-BHC " 2.0 u 
58-89-9 gamma-BHC (Lindane) 2.0 u 
76-44-8 Heptachlor 2.0 u 

309-00-2 A l d r i n 2.0 u 
1024-57-3 Heptachlor epoxide 2.0 u 
959-98-8 Endosulfan I 2.0 u^ Y 
60-57-1 D i e l d r i n 3.9 
72-55-9 4,4'-DDE 7.0 
72-20-8 Endrin 3.9 U-T 

33213-65-9 Endosulfan I I 3.9 A 72-54-8 4,4' -DDD 3.9 - f r i — 1031-07-8 Endosulfan s u l f a t e 3.9 u J 50-29-3 4,4'-DDT 29 
72-43-5 Methoxychlor 20 u^r 53494-70-5 Endrin ketone 3.9 UT 

7421-93-4 Endrin aldehyde 3.9 u ' 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 21 
8001-35-2 Toxaphene 200 u - I 

12674-11-2 Aroclor-1016 39 u 
11104-28-2 Aroclor-1221 78 u 
11141-16-5 Aroclor-1232 39 u 
53469-21-9 Aroclor-1242 39 u 
12672-29-6 Aroclor-1248 39 
11097-69-1 .Aroclor-1254 39 
11096-82-5 Aroclor-1260 150 «»j 

FORM I PEST 
888SSS126 
OLM04.3 



MIM2.20049 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZW1 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 34156 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.4 (g/mL) G 

% Moisture: 31 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

CAS NO. COMPOUND 

Contract: 68W03027 

SAS No.: SDG No. B1ZT0 

Lab Sample ID: 6115.012 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/16/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG 

319-84-6 alpha-BHC 3.1 3 . 
319-85-7 beta-BHC 2.4 

319-86-8 delta-BHC 2.4 u 
58-89-9 gamma-BHC (Lindane) 2.4 u 
76-44-8 Heptachlor 2.4 u 

309-00-2 A l d r i n 2.4 u 
1024-57-3 Heptachlor epoxide 2.4 

u 

959-98-8 Endosulfan I 2.4 

• 60-57-1-• D i e l d r i n . 4.7 " i r . 72-55-9 4,4'-DDE 
72-20-8 Endrin 4.7 U_"*f—* 

33213-65-9 Endosulfan I I 4.7 

72-54-8 4,4'-DDD 4.7 u_3—* 
1031-07-8 Endosulfan s u l f a t e 4.7 

50-29-3 4,4'-DDT *eTT"'"' 
72-43-5 Methoxychlor 24 

53494-70-5 Endrin ketone 4.7 

7421-93-4 Endrin aldehyde 4.7 

5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane r 1 2.4 

8001-35-2 Toxaphene 240 u 
12674-11-2 Aroclor-1016 47 u 
11104-28-2 Aroclor-1221 96 u 
11141-16-5 Aroclor-1232 47 u 
53469-21-9 Aroclor-1242 4 7 u 
12672-29-6 Aroclor-1248 47 u\ 
11097-69-1 Aroclor-1254, 47 

11096-82-5 Aroclor-1260 440 

FORM I PEST 

88 88138147 
OLM04.3 



MIM2.20050 
I E 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: A4 SCIENTIFIC,.INC. Contract: 68W03027 

Lab Code: A4 Case No.: 34156 SAS No.: 

Matrix: ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.9 (g/mL) G 

% Moisture: 19 Decanted: (Y/N) N 

Ex t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N)• Y pH: 6.7 

EPA SAMPLE NO. 

B1ZW2 

SDG No. : B1ZT0 

Lab Sample ID: 6115.013 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/16/05 

D i l u t i o n Factor: 1.0 

Sul f u r Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 2.1 U ~ 
319-85-7 beta-BHC 2.1 u 
319-86-8 delta-BHC " 2 . 1 u 
58-89-9 gamma-BHC (Lindane) 2.1 u 
76-44-8 Heptachlor 2.1 u 

309-00-2 A l d r i n 2.1 u 
1024-57-3 Heptachlor epoxide 2.1 u 
959-98-8 Endosulfan I 2.1 ° ! 60-57-1 D i e l d r i n 4.1 u 1 
72-55-9 4,4'-DDE • 4.1 u 1 
72-20-8 Endrin 4.1 ° 8 33213-65-9 Endosulfan I I 4.1 u | 
72-54-8 4,4'-DDD 4.1 u ^ 

.1031-07-8 Endosulfan s u l f a t e 4.1 u_X" 
50-29-3 4,4'-DDT 38 
72-43-5 Methoxychlor 21 u-*y 

53494-70-5 Endrin ketone 4.1 u 
7421-93-4 Endrin aldehyde 4.1 

u 

5103-71-9 alpha-Chlordane 2.1 
5103-74-2 gamma-Chlordane 2-.1 " i rT— 8001-35-2 Toxaphene 210 ~n— 12674-11-2 Aroclor-1016 41 ' U E 

11104-28-2 Aroclor-1221 83 u | 
11141-16-5 Aroclor-1232 41 u 1 53469-21-9 Aroclor-1242 41 u | 
12672-29-6 Aroclor-1248 41 u w 
11097-69-1 Aroclor-1254 41 
11096-82-5 Aroclor-1260 

FORM I PEST 
88BSSB157 
OLM04 .3 



MIM2.20051 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZW3 

Lab Name: A4 SCIENTIFIC, INC. • 

Lab Code: A4 Case No.: 34156 

M a t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.2 (g/mL) G 

% Moisture: 6 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y . pH: 6.9 

CAS NO.• COMPOUND 

Contract: 68W03027 

SAS No. : SDG No. B1ZT0 

Lab Sample ID: 6115.014 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/06/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 1.8 u -7 
319-85-7 beta-BHC . •• 1.8 u 
319-86-8 delta-BHC 1.8 U 
58-89-9 gamma-BHC (Lindane) 1.8 U 

. 76-44-8 Heptachlor 1.8 U 

309-00-2 A l d r i n 1.8 U 
1024-57-3 Heptachlor epoxide 1.8 U 
959-98-8 Endosulfan I 1.8 U 
60-57-1 D i e l d r i n 3.5 U 

72-55-9 4,4'-DDE 3.5 U 

72-20-8 Endrin 3.5 U 

33213-65-9 Endosulfan I I 3.5 U 

72-54-8 4,4"-DDD 3.5 U 

1031-07-8 Endosulfan s u l f a t e 3.5 U 

50-29-3 4,4*-DDT 3.5 U 

72-43-5 Methoxychlor 18 0 8 
53494-70-5 Endrin ketone 3.5 u 
7421-93-4 Endrin aldehyde 3.5 u 
5103-71-9 alpha-Chlordane 1.8 u 
5103-74-2 gamma-Chlordane 1.8 u 
8001-35-2 Toxaphene 180 u 

12674-11-2 Aroclor-1016 35 u 
11104-28-2 Aroclor-1221 71 u 
11141-16-5 Aroclor-1232 35 u 
53469-21-9 Aroclor-1242 35 u 
12672-29-6 Aroclor-1248 35 u 
11097-69-1 Aroclor-1254 35 u M t. 11096-82-5 Aroclor-1260 35 

FORM I PEST 

888SS81B7 
OLM04.3 



MIM2.20052 
' IE 

" PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W03027 

Lab Code: A4 Case'NoT: 34156 SAS No.: 

Matrix: ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.6 (g/mL) G 

% Moisture: 4 Decanted: (Y/N) N 

Ex t r a c t i o n : (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.4 

EPA SAMPLE NO. 

B1ZW4 

. : SDG No. 

Lab Sample ID: 6115.015 

Lab F i l e ID: -

B1ZT0 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/08/05 

D i l u t i o n Factor: 1.0 

Sulf u r Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG 

319-84-6 alpha-BHC 1.8 U """f*" 
319-85-7 • beta-BHC ' 1.8 u 
319-86-8 delta-BHC 1.8 u 
58-89-9 gamma-BHC (Lindane) 1.8 u 
76-44-8 Heptachlor 1.8 u 

309-00-2 A l d r i n 1.8 u 
1024-57-3 Heptachlor epoxide 1.8 u <J IT— 
959-98-8 Endosulfan I 1.8 ur r— 60-57-1 D i e l d r i n 4.6 
72-55-9 4,4'-DDE 5.1 
72-20-8 Endrin 3.5 —— 

U «f»"~ 33213-65-9 Endosulfan I I 3.5 u-i 72-54-8 4,4'-DDD 3.5 
1031-07-8 Endosulfan s u l f a t e 3.5 

50-29-3 4,4'-DDT 38 3T 
72-43-5 Methoxychlor 18 

53494-70-5 Endrin ketone 3.5 
7421-93-4 Endrin aldehyde 3.5 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 180 u** 

12674-11-2 Aroclor-1016 35 u 
11104-28-2 ' Aroclor-1221 71 u 
11141-16-5 Aroclor-1232 35 u 
53469-21-9 Aroclor-1242 35 p 
12672-29-6 Aroclor-1248 .35 -u 
11097-69-1 Aroclor-1254 35 u *4 f 
11096-82-5 Aroclor-1260 35 v3T 

FORM I PEST 
i@flS®9I7S 
OLM04.3 



MIM2.20053 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZW5 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 34156 SAS No.: 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.8 (g/mL) G 

% Moisture: 10 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.3 

68W03027 

SDG No.: B1ZT0 

Lab Sample ID: 6115.016 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Ext r a c t e d : 05/08/05 

Date Analyzed: 06/10/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 1.9 UZ 
319-85-7 beta-BHC 1.9 U 

319-86-8 delta-BHC 1.9 u 
58-89-9 gamma-BHC (Lindane) 1-9 u 
76-44-8 Heptachlor 1.9 u 

309-00-2 A l d r i n 1. 9 u 
1024-57-3 Heptachlor epoxide 1.9 u 
959-98-8 Endosulfan I 1.9 u 
60-57-1 D i e l d r i n 3.7 . u 
72-55-9 4,4'-DDE 3.7 u 
72-20-8 Endrin 3.7 u 

33213-65-9 Endosulfan I I 3.7 u 
72-54-8 4,4'-DDD 3.7 u 

1031-07-8 Endosulfan s u l f a t e 3.7 u 

50-29-3 4,4'-DDT 3.7 u { 
72-43-5 Methoxychlor 19 u i 

53494-70-5 Endrin ketone 3.7 u 3 
7421-93-4 Endrin aldehyde 3.7 u jj 
5103-71-9 alpha-Chlordane 1-9 01 
5103-74-2 gamma-Chlordane 1.9 

8001-35-2 Toxaphene 190 u p 12674-11-2 Aroclor-1016 37 u § 
11104-28-2 Aroclor-1221 75 US 
11141-16-5 Aroclor-1232 37 OJ 
53469-21-9 Aroclor-1242 37 U L 12672-29-6 Aroclor-1248 37 

11097-69-1 Aroclor-1254 37 

11096-82-5 Aroclor-1260 260 rr 

FORM I PEST 

SSQliS17S 
OLM04 .3 



MIM2.20054 
I E 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W03027 

Lab Code: A4 Case No.: 34156 SAS No.: 

Matri x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.2 (g/mL) G 

% Moisture: 23 Decanted: (Y/N) N 

Ex t r a c t i o n : (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

In j e c t i o n ' Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.8 

EPA SAMPLE NO. 

B1ZW6 

SDG No.: B1ZT0 

Lab Sample ID: 6115.017 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/10/05 

D i l u t i o n Factor: 1.0 

Sul f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC . 2.2 u_r 319-85-7 beta-BHC 2.2 u7 319-86-8 delta-BHC 2.2 u | 
58-89-9 gamma-BHC (Lindane) . 2.2 u I 76-44-8 Heptachlor 2.2 u I 309-00-2 A l d r i n 2.2 uf 

1024-57-3 Heptachlor epoxide 2.2 »l 959-98-8 Endosulfan I 2.2 
60-57-1 D i e l d r i n 4.3 u • r 72-55-9 4,4'-DDE 30 rr 72-20-8 Endrin 4.3 

33213-65-9 Endosulfan I I 4.3 
72-54-8 4,4'-DDD 4.3 

1031-07-8 Endosulfan s u l f a t e 4.3 u_J— 50-29-3 4,4*-DDT -* IS ^ r r 72-43-5 Methoxychlor 22 
53494-70-5 Endrin ketone 4.3 v__r 7421-93-4 Endrin aldehyde 4.3 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane . 1 22 
8001-35-2 Toxaphene 220 

12674-11-2 Aroclor-1016 43 u 
11104-28-2 Aroclor-1221 86 u 
11141-16-5 Aroclor-1232 43 u 
53469-21-9 Aroclor-1242 43 u 
12672-29-6 Aroclor-1248. 43 u\ 
11097-69-1 Aroclor-1254 43 
11096-82-5 Aroclor-1260 240 

FORM I PEST 

S8888S186 
OLM04 . 3 



MIM2.20055 
IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZW7 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W03027 

Lab Code: A4 Case No.: 34156 SAS No.: . 

Matr i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.4 (g/mL) G 

% Moisture: 9 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated Ext r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

. SDG No.: 

Lab Sample ID: 6115.018 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/06/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

B1ZT0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 1.8 U_TjT 
319-85-7 beta-BHC 1.8 U 
319-86-8 delta-BHC 1.8 U 
58-89-9 gamma-BHC (Lindane) 1.8 U 
76-44-8 Heptachlor 1.8 U 

309-00-2 A l d r i n 1.8 U 
1024-57-3 Heptachlor epoxide 1.8 U 
959-98-8 Endosulfan I 1.8 U 
60-57-1. D i e l d r i n 3.6 U 
72-55-9 4,4'-DDE 3.6 U 
72-20-8 Endrin 3.6 U 

33213-65-9 Endosulfan I I 3.6 U 
72-54-8 4,4'-DDD 3.6 U 

1031-07-8 Endosulfan s u l f a t e 3.6 U 
50-29-3 4,4'-DDT 3.6 U 
72-43-5 Methoxychlor 18 u 

53494-70-5 Endrin ketone 3.6 u 
7421-93-4 Endrin aldehyde 3.6 u 
5103-71-9 alpha-Chlordane 1.8 u 
5103-74-2 gamma-Chlordane 1.8 u 1 
8001-35-2 Toxaphene 180 u § 

12674-11-2 Aroclor-1016 36 o I 
11104-28-2 Aroclor-1221 73 u 1 
11141-16-5 Aroclor-1232 36 p I 
53469-21-9 Aroclor-1242 36 

12672-29-6 Aroclor-1248 36 u h 11097-69-1 Aroclor-1254 36 u ^ 
11096-82-5 Aroclor-1260 36 °3 

FORM I PEST 

OS9888196 
OLM04.3 



MIM2.20056 
I E 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W03027 

Lab Code:. A4 Case No.: 34156 SAS No.: 

Matri x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 29.6 (g/mL) G 

% Moisture: 25 Decanted: (Y/N) N • 

E x t r a c t i o n : (Type) SONC 

Concentrated Ext r a c t Volume.: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.6 

EPA SAMPLE NO. 

B1ZW8 

SDG No. : B1ZT0 

Lab Sample ID: 6115.019 

Lab F i l e ID: 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/16/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 2.3 U**"| 
319-85-7 beta-BHC 2.3 U 
319-86-8 delta-BHC 2.3 U 
58-89-9' gamma-BHC (Lindane) 2.3 U 
76-44-8 Heptachlor 2.3 U 

309-00-2 A l d r i n 2.3 U 
1024-57-3 Heptachlor epoxide 2.3 n — 959-98-8 Endosulfan I 2.3 u^ <:_ 

60-57-1 D i e l d r i n 4.5 
72-55-9 4,4'-DDE 17 
72-20-8 Endrin 4.5 

33213-65-9 Endosulfan I I 4.5 u'rr* -
72-54-8 4,4'-DDD 4.5 

1031-07-8 Endosulfan s u l f a t e 4.5 
50-29-3 4,4'-DDT 42 
72-43-5 Methoxychlor 23 u*" 

53494-70-5 Endrin ketone 4.5 U «1 
7421-93-4 Endrin aldehyde 4.5 
5103-71-9 alpha-Chlordane //(O 
5103-74-2 gamma-Chlordane -EP-W— 
8001-35-2 Toxaphene 230 u->i 

12674-11-2 Aroclor-1016 45 
11104-28-2 Aroclor-1221 91 u 
11141-16-5 Aroclor-1232 45 u 
53469-21-9 Aroclor-1242 . 45 u 
12672-29-6 Aroclor-1248 45 u 

; 11097-69-1 Aroclor-1254 45 u > r 11096-82-5 Aroclor-1260 45 uJ 

FORM I PEST 
8SS88S283 
OLM04.3 
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IE 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

B1ZW9 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 34156 SAS No.: 

Ma t r i x : ( s o i l / w a t e r ) SOIL 

Sample w t / v o l : 30.4 (g/mL) G 

'% Moisture: 9 Decanted: (Y/N) N 

E x t r a c t i o n : (Type) SONC 

Concentrated E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.4 

68W03027 

SDG No. B1ZT0 

Lab Sample ID: 6115.020 

Lab F i l e ID: _ _ _ _ _ _ 

Date Received: 04/30/05 

Date Extracted: 05/08/05 

Date Analyzed: 06/06/05 

D i l u t i o n Factor: 1.0 

Su l f u r Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)UG/KG Q 

319-84-6 alpha-BHC 1.8 u _ -
319-85-7 beta-BHC 1.8 u 
319-86-8 delta-BHC 1.8 u 
58-89-9 gamma-BHC (Lindane) 1.8 u 
76-44-8 Heptachlor 1.8 u 

309-00-2 A l d r i n 1.8 u 
1024-57-3 Heptachlor epoxide . 1.8 u^ f . 959-98-8 Endosulfan I 1.8 u'T 

60-57-1 D i e l d r i n 8.6 
72-55-9 4, 4'-DDE 9.4 
72-20-8 Endrin 3.6 v_J_! 33213-65-9 Endosulfan I I 3.6 u 1 72-54-8 • 4,4'-DDD 3.6 

1031-07-8 Endosulfan s u l f a t e 3.6- u_r~ 50-29-3 4,4"-DDT 19 

72-43-5 Methoxychlor 18 u-f"--
53494-70-5 Endrin ketone 3.6 U * f — ' 
7421-93-4 Endrin aldehyde 3.6 u « 
5103-71-9 alpha-Chlordane 4 . 6 

5103-74-2 gamma-Chlordane 2.3 

8001-35-2 Toxaphene 180 

12674-11-2 Aroclor-1016 36 tr 
11104-28-2 Aroclor-1221 73 u 
11141-16-5 Aroclor-1232 36 u 
53469-21-9 Aroclor-124 2 36 u 
12672-29-6 Aroclor-124 8 36 u 
11097-69-1 Aroclor-1254 36 

a w * * * — 

11096-82-5 Aroclor-1260 36 

& m xs is & & <s. 

FORM I PEST OLM04.3 
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REMOVAL SUPPORT TEAM 
EPA CONTRACT 68-W-00-113 

Weston Solutions, Inc. 
Federal Programs Division 
Suite 201 
1090 King Georges Post Road 
Edison, New Jersey 08837-3703 
732-225-6116 • Fax 732-225-7037 
www.westonsolutions.com 

June 29, 2005 

Mr. Nicholas Magriples, On Scene Coordinator 
U.S. Environmental Protection Agency 
Removal Action Branch 
2890 Woodbridge Avenue 
Edison, NJ 08837 

EPA CONTRACT NUMBER: 68-W-00-113 
TECHNICAL DIRECTIVE DOCUMENT.: 02-05-04-0005 
DOCUMENT CONTROL NUMBER: RST-02-F-01856 
SUBJECT: XRF ANALYSIS REPORT 

MATTEO IRON AND METAL SITE 
WEST DEPTFORD, GLOUCESTER COUNTY, NEW JERSEY 

Dear Mr Magriples: 

Please find the XRF Analysis Report for the sampling and field testing event conducted at the Matteo 
Iron and Metal Site in West Deptford, New Jersey on April 27-29,2005. I f you have any comments 
or questions, please contact me at (732) 225-6116, extension 213. 

Sincerely, 
WESTON SOLUTIONS, INC. 

Michael Mahnkopf 
Project Manager 

cc: TDD File 

employee-owned company 

In Association with Scientific and Environmental Associates, Inc. 
Innovative Technological Solutions, Inc., and TerranearPMC 

0 
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X-RAY FLUORESCENCE ANALYSIS REPORT 

MATTEO IRON AND METAL 

Prepared by: 

Removal Support Team 
Weston Solutions, Inc. 

Federal Programs Division 
Edison, New Jersey 

Prepared for: 

U.S. Environmental Protection Agency 
Region II , Removal Action Branch 

Edison, New Jersey 

DCN: RST-02-F-01856 
TDD No.: 02-05-04-0005 

EPA Contract No.: 68-W-00-113 

Approved By: 

RST 

Project Manager 

T^hristoph Stannik 
Group Leader 

EPA 

Date: 
Nicholas Magriples 
On-Scene Coordinator 
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1.0 INTRODUCTION/PROJECT DESCRIPTION 

This report summarizes and provides a correlation between the X-Ray Fluorescence (XRF) and the 
USEPA Contract Laboratory Program (CLP) analytical data, specifically lead (Pb), generated during the 
April 27-29,2005 sampling episode. The sampling episode was a joint effort between Weston 
Solutions' Removal Support Team (RST) and Site Assessment Team (SAT). Soil samples were 
collected and analyzed in support of a CERCLA Integrated Assessment (IA) for the Matteo Iron and 
Metal Site. During this assessment, RST collected soil samples and SAT provided on-site analytical 
services using XRF to measure the concentrations of lead and other heavy metals in soils. Based on the 
XRF results, a select number of soil samples were submitted for laboratory analysis under the CLP. 

2.0 BACKGROUND 

The Matteo Iron and Metal Facility is located at 1708 Route 130, West Deptford Township, Gloucester 
County, New Jersey (see Figure 1 - Site Location Map). The site had historically been a farm and is 
currently used as a scrap metal recycling facility. The southeastern portion of the site (approximately 5 
acres) is mostly paved and contains several buildings which support the scrap metal recycling business. 
The remainder of the site (approximately 75 acres) was used as a landfill and is mostly heavily vegetated, 
undeveloped land with borders Woodbury Creek to the west, Hessian Run to the north and a residential ' 
trailer park to the south. The site is located approximately one mile east of the Delaware River. In the 
past, batteries were recycled using both crushing and burning operations. Wire was also burned for the 
recovery of metal. Early Responsible Party and New Jersey Department of Environmental Protection 
(NJDEP) investigations identified polychlorinated biphenyls (PCBs) and high levels of lead and cadmium 
in Site soils and lead in a Site potable well. A NJDEP Remedial Investigation conducted between 
September 2000 and October 2000 revealed the volume of waste material landfilled at the Site to be 
80,000 cubic yards, of which 23,000 cubic yards consisted of crushed battery casings; 22,000 cubic 
yards consisted of crushed battery casings mixed with general waste; and the remaining 35,000 cubic 
yards consisted of general waste. Lead was also found in the sediments of the Hessian Ruri and in the 
marsh areas adjacent to the battery casing disposal area. 

3.0 SAMPLING DESIGN 

The Region 2 Site Assessment Team (SAT) was tasked to confirm or deny the presence of lead 
contamination on the Matteo property and at the adjacent property, the Willow Woods trailer Park As 
part of this investigation, a total of 80 surface (0-6") soil samples were collected from the following 
locations (see Figure 2 - Sample Location Map): 

.1. the Matteo property in areas of previously identified PCB contamination; 
2. along the boundary of the Matteo property and the adjacent trailer park; ' 
3. the trailer park; 

1 
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4. a residence located adjacent to the scrap yard to the east; and 
5. Crown Point Road. 

The soil sample locations were determined by SAT by placing a 200-foot grid over areas on the Matteo 
property where surficial PCB contamination was previously revealed in the Final Remedial Investigation 
Report (RI) completed in May 2004 by the Louis Berger Group, Inc. 

A 100-foot grid was placed along the boundary of the trailer park and the Matteo property in order to 
determine if contamination observed at the Matteo property was affecting the trailer park. A 200-foot 
grid was placed over the Willow Woods Trailer Park to confirm or deny the presence of PCBs and lead 
in the trailer park. Soil samples collected in the trailer park were collected from the lawns of the trailer 
homes. 

Two samples (ROAD A and ROAD B) were collected from dirt accumulated on the street curb on 
Crown Point Road just outside of the Matteo Iron and Metal facility entrance. Two surface (0-6") soil 
samples (ROAD C and ROAD D) were collected from dirt a pathway situated between the scrap yard 
and the residence to the east of the yard. Additionally, three background surface (0-6") soil samples 
were collected in an area east of the scrap yard. 

SAT screened a total of 96 soil samples, including eight duplicates and eight replicates, for total Pb 
utilizing an XRF instrument (see Table 1 for XRF results). In order to meet project specific quality 
assurance requirements, 19 samples, including one duplicate, were sent to a laboratory for confirmation 
Pb analysis out of the total of 80 locations that were analyzed using the XRF Soil samples were 
submitted to Ceimic Corporation, 10 Dean Knauss Drive, Narragansett, RI 02882, (401) 782-8700 
See Table 2 for the comparison of XRF Pb results and laboratory total Pb results. It should be noted 
that one soil sample fMlM-SO-011) was collected from a background location (BKG S03) and 
submitted for laboratory analysis only. This location was not field screened utilizing XRF. 

4.0 SAMPLE PREPARATION - PREPARED CUP METHOD 

Prior to sampling, each sampling location was prepared by removing debris and rocks from the sample 
area. Approximately 8 ounces of soil were collected using dedicated plastic scoops, homogenized in 
disposable aluminum pans and placed in 1 -gallon, sealable, plastic bags. 

All samples were transferred into polyethylene XRF cups prior to analysis. The prepared cup method 
typically involves drying the sample in a sample oven and using a sieve to make the sample uniform 
throughout. These steps were not performed with these samples due to the long preparation time 
associated with this method. Efforts to eliminate any rocks or debris from the soil during homogenization 
were emphasized throughout the event. According to the Niton XRF manual, moisture content does not 
significantly effect the results unless there is a moisture content greater than 20%. ( 
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Of the 20 samples sent to the laboratory for confirmation analysis, only one sample (MIM-SO-002) 
exhibited a significant moisture content greater than 20% (66.8%). Based on the typical low moisture 
content and equipment manufacturer's information on the performance of the instrument, the Niton XRF 
readings should not have been affected significantly by moisture. 

Replicate analyses were performed by conducting a second, consecutive analysis on the same XRF cup 
(Table 3). Duplicate analyses were performed by creating a second XRF sample cup from the same 
homogenized soil sample (Table 4). 

5.0 XRF ANALYSIS 

A Niton XLi 722 Field Portable XRF (Serial Number 5829 ) was used for the analysis. The unit is 
equipped with two radioactive isotope sources: Cd109and Am 2 4 1 . An acquisition time of 120 seconds 
was selected in order to achieve a detection level of less than 15 ppm (60 seconds) for lead listed in the 
Niton XRF manufacturer's literature (see Appendix 1). 

At the start of each sample day, a calibration was performed to assure that the instrument was operating 
properly. Additionally, three National Institute of Standards and Technology (NIST) standards (NIST 
2709,2710 and 2711) and a blank were analyzed as detailed in the following sections. 

Sample replicates were analyzed for at least 10% of the sample locations. The letter "R" was added to 
the end of the sample identification for that sample. Replicate samples are a second analysis of the same 
sample in order to verify consistent operation of the XRF unit. Individual results of the replicate analyses 
can found in Table 3. The average relative percent difference for replicate analyses performed at the 
Matteo Iron and Metal Site was 10.27%. 

Duplicate samples were prepared and analyzed for at least 10% of the sample locations. The letter'T)" 
was added to the end of the sample identification for the corresponding sample. Duplicate analyses are 
used to verify the homogeneity of the bagged sample. Individual results of the duplicate analyses can be 
found in Table 4. The average relative percent difference (RPD) for duplicate analyses performed at the 
Matteo Iron and Metal Site was 13.52%. 

For duplicate and replicate analyses in which one or both of the results were below the calculated 
Method Detection Limit (MDL), the RPD was not calculated. 

XRF analysis was conducted in accordance with EPA/REAC Niton XLi 722 Field Portable X-Ray 
Fluorescence Standard Operating Procedures Draft SOP #1700 (Appendix 2), as well as the instrument 
instruction manual. 

3 
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6.0 DETECTION AND QUANTITATION LIMITS 

A low concentration standard, NIST 2709, with a certified lead concentration of 18.9 ppm, was analyzed 
at the beginning of each day of analysis (Table 5). The standard deviation (SD) of the non-consecutive 
analyses was used to calculate the method detection limit (MDL) and method quantitation limit (MQL) 
for lead. The MDL is defined as three times the SD of the analyses in ppm, while the MQL is defined as 
ten times the SD in ppm. The calculated MDL for lead at the Matteo Iron and Metal Site was 13.09 
ppm and the calculated MQL was 43.64 ppm. 

7.0 APPLICATION MODEL VERIFICATION 

The Niton XLi 722 fundamental principles of operation were verified by the analysis of a mid-
concentration standard, NIST #2711, with a certified lead concentration of 1,162 ppm, and a high-
concentration standard, NIST #2710, with a certified lead concentration of 5,532 ppm. These standards 
were run following the NIST #2709 standard and the results of these standards were used to estimate the 
precision and accuracy of the Niton XLi 722. Individual results of the analysis of Standards NIST #2710 
and NIST #2711 can be found in Tables 6 and 7, respectively. 

8.0 QUALITY ASSURANCE/QUALITY CONTROL 

The following Quality Assurance (QA) protocols were used to insure the integrity of the data collected by 
the Niton XLi 722S: 

1. The use of chain of custody forms and field logs. 
2. Daily instrument checks (Calibration and Zero Check) 
3. Initial and continuing analysis of NIST standards and a sand blank. 
4. Field duplicates and replicates were analyzed for at least 10% of the samples. 
5. Minimum MDL and MQL were calculated for the lead. 

Table 8 provides a summary of the QA data (NIST Standards, SIOs blanks, duplicates, replicates, 
calibrations) generated under this project. 

8.1 NIST Results 

Table 5 details the raw data for the non-consecutive analysis of the NIST #2709 standard for lead. 
Statistics are provided for the data. The calculated MDL of 13.09 ppm and MQL of 43.64 ppm were 
used to qualify the data with a "U" for data below the MDL and a "J" for values between the MDL and 
the MQL. 

Tables 6 and 7 also detail the data results of the non-consecutive analyses of standards NIST #2710 and 
#2711, respectively. The NIST certified lead concentration in standard #2710 is 5,532 ppm. 
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The average result obtained via XRF analysis was 5290.18 ppm. The percent difference (%D) between 
the certified concentration and the average measured concentration is 4.37%, which is within the 
acceptable range of +/- 20% as specified in Section 9.4 of EPA Test Method 6200 (see Appendix 3). 

For standard #2711, the NIST certified value for lead is 1,162 ppm. The average result obtained from 
the XRF was 1062.03 ppm. The percent difference (%D) between the certified concentration and the 
average measured concentration is 8.60%, which is within the acceptable range of+/- 20% as specified 
in Section 9.4 of EPA Test Method 6200 (see Appendix 3). 

The respective relative standard deviations (RSD) for standards #2710 and #2711 were 1.73% and 
2.92%. Both of these percentages were less than 20% as specified in Section 9.5 of EPA Test Method 
6200 (see Appendix 3). 

8.2 Replicate and Duplicate Results 

Table 3 contains a summary of the replicate samples analyzed by the Niton XLi 722. Eight samples were 
analyzed in replicate. Since sample TPS-1 OR exhibited a Pb concentration less than the MDL of 13.09 
ppm, its concentration, along with that of sample TPS-10, were not used for statistical analysis purposes. 
The Relative Percent Differences (RPDs) between the remaining seven samples and their replicates 
ranged from 0.69% to 19.03% and averaged 10.27% RPD for lead. 

Table 4 contains a summary of the duplicate samples analyzed by the Niton XLi 722. Eight samples 
were analyzed in duplicate. Since sample BIAS-5 and its duplicate BIAS-5D both exhibited Pb 
concentrations less than the MDL of 13.09 ppm, their concentrations were not used for statistical analysis 
purposes. The RPDs between the samples and duplicates ranged from 0.39% to 43.47%, with an 
average of 13.52%. The results for the duplicate samples indicates that the duplicate samples were 
relatively homogenous and the sampling method was consistent. 

8.3 Regression Analysis 

This sampling event was designated QA-2 for field screening. Nineteen XRF confirmation samples were 
delivered to Ceimic Corporation for TAL metals analysis on April 29,2005. The results of the 19 
confirmation analyses are included in Table 9. Of the 19 pairs of results, all results pairs were considered 
in the regression analysis. 

The subsequent regression resulted in an R-square value of 0.968. This value exceeds the requirement of 
the coefficient of determination (r2) value of greater than 0.7 to meet QA-2 accuracy and for the XRF 
data to be considered screening level data.. 
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9.0 SAMPLE RESULTS AND DISCUSSION 

Analytical results indicated that 10 out of the 20 soil samples submitted for laboratory analysis exhibited 
total Pb concentrations in excess of its New Jersey Department of Environmental Protection (NJDEP), 
Residential Direct Contact Cleanup Criteria (RDCSCC) of 400 ppm. Concentrations ranged from 410 
ppm to 27, 900 ppm. It should be noted that based on data validation, all Pb concentrations were 
qualified as estimated (J"). Total Pb concentrations are summarized in Table 2. The analytical results 
(Form I's) and the data validation package are included in Appendix 4. 

6 
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Date 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
27-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 
28-Apr-05 

Table 1 
XRF Field Screening Results 
Matteo Scrap Iron and Metal 

MIM 2.20068 
Page 1 of 3 

April 2005 

Sample ID 
OS-S11 
OS-S08 
S35-1N 
S34-N3 

S22-S12 
OS-S05 
OS-S14 
OS-S01 

OS-S01D 
OS-S02 

OS-S02R 
OS-S04 
PB-12S3 
OS-S09 
S2-8E1 

S2-8E1D 
S22-N15 
OS-S06 
OS-S07 

OS-S07R 
OS-S12 
OS-S03 
OS-S13 
OS-S10 
B-S29 
B-S26 
B-S17 
BIAS-2 
B-S30 
BIAS-1 
B-S28 

B-S28R 
B-S23 
B-S19 
B-S21 

B-S21D 
ROAD-B 
B-S15 
B-S07 
B-S10 
BIAS-5 

BIAS-5D 
B-S11 

ROAD-A 
ROAD-AR 

BIAS-4 

Pb (ppm) [ Sample Depth " 
85.12 

294.89 
191.05 
697.38 
130.93 
53.53 

279.39 
56.8 
59.66 
31.67 
38.33 
113.89 

1413.49 
844.67 
141.16 
128.01 
63.84 
109.14 

11956.09 
11579.45 
13173.35 

42.99 
1356.53 

10156.38 
443.66 
56.57 
41.91 
55.27 
112.37 
275.52 
184.92 
158.46 
277.33 
66.6 

60.05 
52.1 

71.53 
50.21 

34 
56.83 
10.8 
6.2 

42.45 
332.91 
336.55 
33.55 

0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
0-6" 
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Weston Solutions, Inc. Table 1 Page 2 of 3 
Removal Support Team XRF Field Screening Results April 2005 

Matteo Scrap Iron and Metal 

Date . Sample ID Pb (ppm) Sample Depth 
28-Apr-05 BIAS-3 45.06 0-6" 
28-Apr-05 B-S13 35.07 0-6" 
28-Apr-05 ROAD-C 364.57 0-6" 
28-Apr-05 ROAD-D 380.12 0-6" 
28-Apr-05 BKG-S01 665.74 0-6" 
28-Apr-05 BKG-S02 177.34 0-6" 
28-Apr-05 B-S08 15.47 0-6" 
28-Apr-05 B-S03 23.65 0-6" 
28-Apr-05 B-S04 120.41 0-6" 
28-Apr-05 B-S05 35.26 0-6" 
28-Apr-05 B-S05D 22.67 0-6" 
28-Apr-05 B-S01 31.29 0-6" 
28-Apr-05 B-S02 62.56 0-6" 
28-Apr-05 B-S02R 54.08 0-6" 
28-Apr-05 B-S09 37.11 0-6" 
28-Apr-05 B-S12 63.19 0-6" 
28-Apr-05 TP-S01 60.5 0-6" 
28-Apr-05 B-S16 46.53 0-6" 
28-Apr-05 B-S14 51.26 0-6" 
28-Apr-05 B-S06 12.85 0-6" 
28-Apr-05 B-S24 906.16 0-6" 
28-Apr-05 B-S24D 902.67 0-6" 
28-Apr-05 B-S18 112.68 0-6" 
28-Apr-05 B-S20 8.85 0-6" 
28-Apr-05 B-S22' 64.74 0-6" 
28-Apr-05 B-S22R 56.04 0-6" 
28-Apr-05 B-S27 305.72 0-6" 
28-Apr-05 B-S27D 294.52 0-6" 
28-Apr-05 B-S31 188.92 0-6" 
28-Apr-05 B-S25 714.97 0-6" 
28-Apr-05 B-S25R 719.95 0-6" 
29-Apr-05 TPS-11 59.32 0-6" 
29-Apr-05 TPS-17 160.54 0-6" 
29-Apr-05 TPS-13 100.16 0-6" 
29-Apr-05 TPS-15 173.58 0-6" 
29-Apr-05 TPS-16 94.39 0-6" 
29-Apr-05 TPS-12 87.17 0-6" 
29-Apr-05 TPS-14 72.62 0-6" 
29-Apr-05 TPS-04 68.79 0-6" 
29-Apr-05 TPS-05 29.59 0-6" 
29-Apr-05 TPS-18 99.18 0-6" 
29-Apr-05 TPS-06 73.34 0-6" 
29-Apr-05 TPS-07 69.75 0-6" 
29-Apr-05 TPS-08 37.09 0-6" 
29-Apr-05 TPS-10 14.18 0-6" 
29-Apr-05 TPS-10R 2.86 0-6" 
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Removal Support Team 

Table 1 
XRF Field Screening Results 
Matteo Scrap Iron and Metal 

Date Sample ID.. • - Pb (ppm) Sample Depth 
29-Apr-05 TPS-03 65.26 0-6" 
29-Apr-05 TPS-02 32.5 0-6" 
29-Apr-05 TPS-08D 31.14 0-6" 
29-Apr-05 TPS-09 59.54 0-6" 

MIM2.20070 

Page 3 of 3 
Apri! 2005 

D = Duplicate 
R = Replicate 
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Table 2 
XRF Lead Results vs. 

Laboratory Total Lead Results 
Matteo Iron and Metal 

Pago 1 of 1 
April 2005 

RST Sample ID - CLP Inorganic No,"1' > Location XRrT;,Resultf(PDm) 
i Laboratory Result 

' (ppm)'1 ' 

i t - ' . ' : 

NJDEP/RDCSCC (ppm) 
MIM-SO-001 MB1ZT0 S22 S12 130.93 153 J 400 
MIM-SO-002 MB1ZT1 0S-S12 13173.35 27,900 J 400 
MIM-SO-003 MB1ZT2 OS-S02 31.67 43 J 400 
MIM-SO-004 MB12T3 B-S29 443.66 633 J 400 
MIM-SO-005 MB1ZT4 OS-S10 10156.38 15,100 J 400 
MIM-SO-006 MB1ZT5 ROAD D 380.12 291 J 400 
MIM-SO-007 MB1ZT6 PB 12 S3 1413.49 3,850 J 400 
MIM-SO-008 MB1ZT7 BKG S01 665.74 765 J 400 
MIM-SO-009 MB1ZT8 BKG S02 177.34 183 J 400 
MIM-SO-010 MB1ZT9 B-S29 443.66 622 J 400 
MIM-SO-011 MB1ZW0 BKG S03 Not screened 1.400 J 400 
MIM-SO-012 MB1ZW1 B-S24 906.16 1,520 J 400 
MIM-SO-013 MB1ZW2 B-S25 714.97 973 J 400 
MIM-SO-014 MB1ZW3 TP-S10 14.18 18.1 J 400 
MIM-SO-015 MB1ZW4 B-S20 8.85 9.6 J 400 
MIM-SO-016 MB1ZW5 TP-S17 160.54 161 J 400 
MIM-SO-017 MB1ZW6 B-S27 305.72 410 J 400 
MIM-SO-018 MB1ZW7 TP-S05 29.59 25.2 J 400 
MIM-SO-019 MB1ZW8 TP-S03 65.26 80.6 J 400 
MIM-SO-020 MB1ZW9 TP-S13 100.16 93.5 J 400 

NJ 
tv> 
O 
O 

J = result is qualified as estimated 

NJDEP/RDCSCC = New Jersey Department of Environmental Protection/Residential Direct Contact Cleanup Criteria 
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Table 3 
Comparison of Replicate XRF Results 

Matteo Iron and Metal 

MIM2.20072 
Psge 1 of 1 

April 2005 

Date Sample ID Lead {ppm) Qualifier 
Relative Percent 

Difference Quality Assurance 
27-Apr-05 OS-S02 31.67 J 19.03 Sample 
27-Apr-Q5 OS-S02R 38.33 J Replicate 

28-Apr-05 OS-S07 11956.09 3.20 Sample 
28-Apr-05 OS-S07R 11579.45 Replicate 

28-Apr-05 B-S28 184.92 15.41 Sample 
28-Apr-05 B-S28R 158.46 Replicate 

28-Apr-05 ROAD-A 332.91 1.09 Sample 
28-Apr-05 ROAD-AR 336.55 Replicate j 

28-Apr-05 B-S02 62.56 14.54 Sample 
28-Apr-05 B-S02R 54.08 Replicate 

28-Apr-05 B-S22 64.74 17.94 Sample 
28-Apr-05 B-S22R 54.08 Replicate 

28-Apr-05 B-S25 714.97 0.69 Sample 
28-Apr-05 B-S25R 719.95 Replicate 

29-Apr-05 TPS-10 14.18 J 132.86 Sample 
29-Apr-05 TPS-10R 2.86 ND Replicate 

Average RPD 10.27 
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Table 4 
Comparison of Duplicate XRF Results 

Matteo tron and Metal 

Page 1 of 1 
Apr! 2005 

; 

Date Sample ID Lead (ppm) Qualifier 
Relative Percent 

Difference Quality-Assurance 
27-Apr-05 OS-SC1 56.8 4.91 Sample 
27-Apr-05 OS-S01D 59.66 Duplicate 

27-Apr-05 S2-8E1 141.16 9.77 Sample 
27-Apr-05 S2-8E1D 128.01 Duplicate 

28-Apr-05 B-S21 60.5 14.92 Sample 
28-Apr-05 B-S21D 52.1 Duplicate 

29-Apr-05 TPS-08 37.09 J 17.44 Sample 
29-Apr-05 TPS-08D 31.14 J Duplicate 

28-Apr-05 B-SC5 35.26 J 43.47 Sample 
28-Apr-05 B-S05D 22.67 J Duplicate 

28-Apr-C5 B-S24 906.16 0.39 Sample 
28-Apr-05 B-S24D 902.67 Duplicate 

' ' - • „ • '. •;• • 

28-Apr-05 B-S27 305.72 3.73 Sample 
28-Apr-05 B-S27D 294.52 Duplicate 

28-Apr-05 BiAS-5 10.8 ND 54.12 Sample 
28-Apr-05 B1AS-5D 6.2 ND Duplicate 

Average RPD 13.52 
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Table 5 
XRF Analysis of NIST Standard 27C9 

Matteo :.rori and Metal 

MIM2.20074 
?3gQ 1 Of ' 

Aprii 2C05 

| Sample Date • -.- • NIST Standard Pb (ppm) 
I 27-Ap--05 2709 19.74 ! 
; 27-Apr-05 J 27C9 19.99 f 
j 2 8 - A D : - 0 5 27C9 11.93 "* 

28-Apr-C5 27C9 22.73 
28-Apr-C5 2709 1 12 
28-Apr-rj5 2709 18.15 
28-Apr-05 2709 19.92 

j 29-Apr-05 2709 23.41 ;[ 

NIST Certified Value :'^SM^^y 18.9 j 
Average in ppm r' . iV l i ^ ^^S^^ i - f 18.48 
Standard Deviation (SD) ry>*ij$j^!£%^ 4.36 
Percent Relative Standard Deviation (%RSD)g£' 23.51 ::j 
Method Detection Limit (MDL) • ''K*ir*Wz-rk\ 13.C9 [ 
Method Quantification Limit (MQL) ; - fe;: :. 43.64 
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Weston Soui:ions, inc. Table 6 Page " of 1 
Remove! Support Team XRF Analysis of N'iST Sisr.d 2710 Apri.'2305 

Mstteo !rcn ani Msizi 

| Sample Date - | NIST Standard Pb(ppm) 
27-Ap:-05 ' 2710 5448.15 
27-Asr-05 ! 2710 5339.34 
23-Apr-05 i 2 7 1 0 5323.47 
28-Apr-05 2710 5342.C6 
28-Apr-C5 2710 5189.26 ! 
28-Apr-C5 2710 5198.57 
28-Aor-C5 27*0 5283.76 
28-Apr-05 2710 5196.84 !| 

NIST Certified Value - . < 5532 
Average in ppm .. -= ~*~ •» ° Ê<~ J 5290.18 
Standard Deviation (SD) "~ * * , ' 91.42 
Percent Relative Standard Deviation (%RSD) 1.73 
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Table 7 
XRF Analysis of N.'ST Standard 2711 

Matteo Iron amd Metal 

MIM2.20076 
Face t of 1 
Aprii 20D5 

. - Sample Date • • ••- NISTStandard • >Pb(ppm) 
27-Apj"-05 2711 1081.56 
27-Apr-05 2711 1016.22 
28-Apr-05 2711 1072.17 
28-Apr-05 2711 1119.81 
28-Apr-05 2711 1068.39 
28-Apr-05 2711 1048.96 
28-Apr-05 2711 1042.48 

! 2S-Apr-05 2711 1046.61 

NIST Certified Value 1162 
Average in ppm t~^*>-*~, , > 1062.03 
Standard Deviation (SD) % - \ 31.06 
Percent Relative Standard Deviation (%RSD) 2.92 
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Weston Solutions, Inc. Table 8 Page 1 of 1 
Removal Support Team XRF Field Screening April 2005 

Quality Assurance Data 
Matteo Scrap 
Iron and Metal 

Readtnq No 'Analyse Mode - Duration Sf Sample; ID'S; Resolution;'.*; Pb Tppm> Quality Assurance I 
1 4/27/2005 12:00 SHUTTER CAL 40.81 314.38 calibration 
3 4/27/2005 12:27 SHUTTER CAL 42.8 318.51 calibration I 
4 4/27/2005 12.36 BULK 120 2709 19.74 low standard 
5 4/27/2005 12.40 BULK 120 2710 5448.15 hiqh standard 
7 4/27/2005 12:51 BULK 120 2711 1081.56 medium standard 
16 4/27/2005 15.08 BULK 120 OS-S01 56.80 duplicate 
17 4/27/2005 15:13 BULK 120 OS-S01D 59.66 duplicate 
18 4/27/2005 15:18 BULK 120 OS-S02 31.67 replicate 
19 4/27/2005 15:23 BULK 120 OS-S02R 38.33 replicate 
21 4/27/2005 15:35 SHUTTER CAL 42.8 322.30 calibration 
22 4/27/2005 15:43 BULK 120 SI02 -4.75 blank 
23 4/27/2005 15:48 BULK 120 2709 19 99 low standard 
24 4/27/2005 15:52 BULK 120 2710 5339.34 hiqh standard 
25 4/27/2005 15.56 BULK 120 2711 1016.22 medium standard 
30 4/27/2005 17:49 BULK 120 S2-8E1 141.16 duplicate 
31 4/27/2005 18:16 BULK 120 S2-8E1D 128.01 duplicate 
34 4/28/2005 8.17 BULK 120 OS-S07 11956.09 replicate | 
35 4/28/2005 8:38 BULK 120 OS-S07R 11579.45 replicate 1 
41 4/28/2005 9:14 SHUTTER CAL 42.77 313.05 calibration 1 
42 4/28/2005 9:22 BULK 120 S102 1.57 blank J 
43 4/28/2005 9:27 BULK 120 2709 11.93 low standard R 
44 4/28/2005 9:33 BULK 120 2710 5323.47 hiqh standard | 
45 4/28/2005 9:38 BULK 120 2711 1072.17 medium standard B 
53 4/28/2005 11:07 BULK 120 B-S28 184.92 replicate 
54 4/28/2005 11:11 BULK 120 B-S28R 158.46 replicate 
57 4/28/2005 11:25 BULK 120 B-S21 60.05 duplicate 
58 4/28/2005 11:30 BULK 120 B-S21D 52.1 duplicate 
59 4/28/2005 11:32 SHUTTER CAL 42.77 317.01 calibration 
60 4/28/2005 11:37 BULK 120 SI02 -1.88 blank 
61 4/28/2005 11:41 BULK 120 2709 22.73 low standard 
62 4/28/2005 11:46 BULK 120 2710 5342.06 hiqh standard 
63 4/28/2005 11:55 BULK 120 2711 1119.81 medium standard 
70 4/28/2005 13:17 BULK 120 B1AS-5 10.8 duplicate 
71 4/28/2005 13:22 BULK 120 B1AS-5D 6.2 duplicate 
73 4/28/2005 13:34 BULK 120 ROAD-A 332.91 replicate 
74 4/28/2005 13:38 BULK 120 ROAD-AR 336.55 replicate 
78 4/28/2005 13:54 SHUTTER CAL 42.8 314.78 calibration 
79 4/28/2005 13:59 BULK 120 SI02 0.69 blank 
80 4/28/2005 14:06 BULK 119.86 2709 12 low standard 
82 4/28/2005 14:17 BULK 120 2710 51B9.26 hiqh standard 
83 4/28/2005 14:23 BULK 120 2711 1068.39 medium standard 
92 4/28/200515:24 BULK 120 B-S05 35.26 duplicate 
93 4/28/2005 15:29 BULK 120 B-S05D 22.67 duplicate 
95 4/28/2005 15:39 BULK 120 B-S02 62.56 replicate 
96 4/28/2005 15:43 BULK 120 B-S02R 54.08 replicate 
97 4/28/2005 15:47 SHUTTER CAL 40.86 307.61 calibration 
98 4/28/2005 15:51 BULK 120 SI02 3.06 blank 
99 4/28/2005 15:56 BULK 120 2709 18.15 low standard 
100 4/28/2005 16:06 BULK 120 2710 5198.57 hiqh standard 
101 4/28/2005 16:25 BULK 120 2711 1048.96 medium standard 
109 4/28/2005 17:19 BULK 120 B-S24 906.16 duplicate 
110 4/28/2005 17:27 BULK 120 B-S24D 902.67 duplicate 
113 4/28/2005 17:41 BULK 120 B-S22 64.74 replicate 
114 4/28/2005 17:45 BULK 120 B-S22R 56.04 replicate 
115 4/28/2005 17:58 SHUTTER CAL 42.78 312.76 calibration 
116 4/28/2005 18:10 BULK 120 S102 1.31 blank 
117 4/28/2005 18:16 BULK 120 2709 19.92 low standard 
118 4/28/2005 18:26 BULK 120 2710 5283.76 hiqh standard 
119 4/28/200518:31 BULK 120 2711 1042.48 medium standard 

121 4/28/2005 18:42 BULK 120 B-S27 305.72 duplicate 
122 4/28/200518:48 BULK 120 B-S27D 294.52 duplicate 
126 4/28/2005 19:08 BULK 120 B-S25 714.97 replicate 
127 4/28/2005 19:12 BULK 120 B-S25R 719.95 replicate 
135 4/29/2005 8:55 SHUTTER CAL 42.78 325.75 calibration 
136 4/29/2005 9:04 BULK 120 S102 -10.05 blank 
137 4/29/2005 9:10 BULK 120 2709 23.41 low standard 
138 4/29/2005 9:17 BULK 120 2710 5196.84 high standard 

139 4/29/2005 9:21 BULK 120 2711 1046.61 medium standard 

146 4/29/2005 10:32 BULK 120 TPS-08 37.09 duplicate 
151 4/29/2005 11:03 BULK 120 TPS-08D 31.14 duplicate 1 
147 4/29/2005 10:43 BULK 120 TPS-10 14.18 replicate 
148 4/29/2005 10:47 BULK 120 TPS-10R I 2.86 replicate 
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APPENDIX 1 

NITON XLi/XIT 700 SERIES INSTRUMENTS 

Elemental Limits of Detection in Soils, mg/kg (ppm) 
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NITON® XLi/XLt 700 Series Instruments 
Elemental Limits of Detection in Soils, mg/kg (ppm) 

NITON'S Xl.i/XI.t 700 Series laivironmenta) analyzers offer analytical peifoirriance that i^.imsurpai&ed m the industry-
Various excitation options, including the high performance 4QhiG 10"Cd and the x-ray tube, are available depending on 
yoiir -particular analytical requirements. The following chart details the sensitivity (LOP) of our XLi 732 ajialyzer 
equipped with thc40iriCi ""Cd, along with the "Mm 'isotope and aTe isotope, versus that of our XLt 792 equipped Tvith 
the ininiaturized x-ray tube. . 

These LODV are specified for both'a SiO (sand) matrix and a typical soil matrix represented Toy NIST Standard RaferT 
ence Materials (SRM). The SRM matrix represents the closest matrix to what would be considered a "real world* soil-
sample- NITON specifies detection limits following the EPA protocol of 99.7% confidence leveL Individual TOD'S 
improve as a function of the square root of the testing time. -

XLi /XLt 700 Series Analyzers — 60 Second Measurement Time 

™Cd Isotope (40mOj Miniaturized X-my Tube 

Sand Matrix SRM Matrix Sand Matrix SRM Mo 

Cr 115 160 250 350 

Mn 60 230 150 250 

Fe 100 230 ISO 250 

Co 50 230 30 200 

Ni 75 75 60 100 

Cu 50 75 100 125 

Zn 30 60 40 75 

As 10 12 10 15 

Se 7 10 10 15 

Pb 12 15 12 20 

Hg 15 IB 12 20-

Rb 5 7 5 15 

Sr 10 15 IS 25 

Zr 5 18 X X 

Mo 5 7 X X 

Cd 

" 'Am Isotope (l4mCi) 

35 50 30 50 

Ag 190 130 30 50 

Ba 35 80 X X 

Sn 140 180 50 75 

Sb 65 35 so 75 

V 

"Fe Isotope 

no 
(ItonCi) 

100 

T i 350 520 

Ca 0.15% 0.13% 

K 035% 035% 

XRF limits of detection 
(LOD's) are dependent on 
the following factors: 

1) Testingtime 
2) Soil matr ix 
3) Level of statistical 

< confidence 
4) Excitation Source 

*PIease Note* 
Ongoing research and 
advancments in our X L i / 
X L t Series analyzers will 
lead to continual i m 
provement in many o f the 
values detailed in this 
chart: Please contact 
N I T O N or your local 
N I T O N representative for 
the latest performance 
specifications. 

Different instrument configurations offer varying advantages in analytical capability for specific elements, long-term cost-of-ownership 
and in regulatory requirements. Please contact N I T O N or your N I T O N representative to discuss which analyzer configuration wilt 
best fit your application anti analytical needs. 

N I T O N LLC Western Offices 
63356 Nek Anderson Rd„ Suite 2 
Bend, OR 97701 
Phone: 541-386-0779 
ToBrrce: 877-255-6943 
Fax: 541-388-JO 03 
E-maih info@niton.com 

N I X O N 
N I T O N L L C Headquarters 

900 Middlesex Turnpike, Bldg. 8 
B3Icrica,MA O.'BIt 

Phone 
Toll Free: 

Fax: 
Web: 
e-mail: 

978-670-7460 
800-875-1578 
978-670-7430 

wwwjirronx om 
salcs@nita3.com 

7-203 Cofyrigta © 2003 NTTON LLC (4/2003) Afl rights reserved 
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1.0 SCOPE AND APPLICATION 

The purpose of this Standard "C^eratin|T>76Xedurev(SOP^s~to ielfjvFas a guide to the start-up, check out 
operation, calibration, and routine use of iheNlTON XL722S field portable x-ray fluorescence instrument for 
field use m screening hazardous or,potentially hazardous anorganic materials. It is not intended to replace or 
dimmish the use of the NlTON^OOseries #760series User's Guide. The User's Guide contains detailed 
^formation for optimizing instrument performance and for utilizing different applications. 

The procedures contained herein are general operating guidelines which may be changed as required, 
depending on site conditions, equipment limitations, limitations imposed by Quality Assurance\OuaIity Control 
(QA\QC) procedures or other protocol limitations. In all instances, the procedures finally employed should 
be documented and included in the final report. 

Mention of trade names or commercial products does not constitute endorsement or recommendation for use. 

1 -1 Principles of Operation 

X-ray Fluorescence (XRF) spectroscopy is a non-destructive, qualitative and quantitative analytical 
technique used to determine the chemical composition of samples. In a source excited XRF analysis, 
primary X-rays emitted from a sealed radioisotope source are utilized to irradiate samples. During' 
interaction with samples, source X-rays may either undergo scattering (dominating process) or 
absorption by sample atoms in a process known as the photoelectric effect (absorption coefficient). 
This phenomenon originates when incident radiation knocks out an electron from the innermost shell 
of an atom creating a vacancy. The atom is excited and releases its surplus energy almost instantly 
by filling the vacancy with an electron from one of the higher energy shells. This rearrangement of 
electrons is associated with the emission of X-rays characteristic (in terms of energy) of the given 
atom. This process is referred to as emission of fluorescent X-rays (fluorescent yield). The overall 
efficiency of the fluorescence process is referred to as excitation efficiency and is proportional to the 
product of the absorption coefficient and the fluorescent yield. 

1.1.1 Characteristic X-rays 

The NITON XL722S utilizes characteristic X-ray lines originating from the innermost shells 
of the atoms: K, L, and occasionally M. The characteristic X-ray lines of the K series are 
the most energetic lines for any element and, therefore, are the preferred analytical lines. 
The K lines are always accompanied by the L and M lines of the same element. However 
with energies much lower than those of the K lines, they can usually be neglected for those 
elements for which the K lines are analytically useful. For heavy elements such as cerium 
(Ce) (atomic number, Z=58), to uranium (U, Z=92), the L lines are the preferred lines for 
analysis. The L, and L, lines have almost equal intensities, and the choice of one or the other 
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depends on what interfering lines might be present. A source just energetic enough to excite 
the L lines will not excite the K lines of the same element. TheM lines will appear together 
with the L I55e§>. ' ~\ A i 

' *' ' ' \ \ 
The N1TOJ5 User's Guide containsinformation abjout the X-rays (K or L) and elements that 
are measured for each excitation source. 

An X-ray source can excite characteristic X-rays from an element only i f the source energy 
is greater than the absorption edge energy for the particular line group of the element (e.g., 
K absorption edge, L absorption edge, M absorption edge). The absorption edge energy is 
somewhat greater than the corresponding line energy. The K absorption edge energy is 
approximately the sum of the K, L, and M line energies, and the L absorption edge energy 
is approximately the sum of the L and M fine energies of the particular element. 

Energies of the characteristic fluorescent X-rays are converted (within the detector) into a 
train of electric pulses, the amplitudes of which are linearly proportional to the energy. An 
electronic multichannel analyzer measures the pulse amplitudes, which is the basis of a 
qualitative X-ray analysis. The number of counts at a given energy is representative of 
element concentration in a sample and is the basis for quantitative analysis. 

1.1.2 Scattered X-rays 

The source radiation is scattered from the sample by two physical processes: coherent or 
elastic scattering (no energy loss), and Compton or inelastic scattering (small energy loss). 
Thus, source backscatter (background signal) consists of two components with X-ray lines 
close together. The higher energy line is equal to the source energy. Since the whole sample 
takes part in scattering, the scattered X-rays usually yield the most intense lines in the spect
rum. Furthermore, the scattered X-rays have the highest energies in the spectrum and, 
therefore, contribute most of the total measured intensity signal. 

1.2 Sample Types 

Solid and liquid samples may be analyzed with the NITON XL722S for elements potassium (K) 
through uranium (U) with proper X-ray source selection, application setup, measurement conditions, 
and instrument calibration. Typical environmental applications are: 

Heavy metals in soil (in-situ or samples collected from the surface or from bore hole 
drillings, etc.), sediments, and sludges 

» Heavy metal air particulates collected on membrane filters, either from personnel samplers 
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or from high volume samplers. 

Lead (Pb) ib paint i — 

2.0 METHOD SUMMARY 1 / • ! | 

The NITON XL722S Portable XRP Analyzer employs two radioactive isotope sources: cadmium-109 (Cd-
109) and americium-241 (Am-241) for the production of primary X-rays. Each source emits a specific set of 
primary X-rays which excite a corresponding range of elements in a sample. When more than one source can 
excite the element of interest, the appropriate source is selected according to its excitation efficiency for the 
element of interest. Each NITON XL722S analyzer will be configured with the appropriate sources depending 
on the applications provided with the uniL 

The sample is positioned in front of the source-detector window and sample measurement is initiated, which 
exposes the sample to primary radiation from the source. Fluorescent and backscattered X-rays from the 
sample enter through the detector window and are counted in the high-performance, solid-state detector. 

Elemental concentrations are computed based on ratios of analyte X-ray intensity to source backscatter. The 
raw ratios are corrected for spectral overlap and interelement effects utilizing correction coefficients and 
iteratively computed element concentrations. The NITON XL722S is factory calibrated, and the menu-driven 
software supports multiple calibrations called "applications." Each application is a complete analysis 
configuration including elements to be measured, mterfering elements in the sample, and a set of calibration 
coefficients. 

Measurement time is user controlled. Shorter measurement times (30 - 60s) are generally used for initial 
screening and hot spot delineation, while longer measurement rimes (60 - 300s) are typically used for higher 
precision and accuracy requirements. 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE 

This SOP specifically describes operating procedures for the NITON XL722S; hence, this section is not 
applicable to this SOP. 

4.0 INTERFERENCES AND POTENTIAL PROBLEMS 

The total method error for XRF analysis is defined as the square root of the sum of squares of both instrument 
precision and user or application related error. Generally, the instrument precision is the least significant 
source of error in XRF analysis. User or application related error is generally more significant and will vary 
with each site and method used. The components of the user or application related error are the following. 
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4.1 Sample Placement 

This is a potential source of ê ror because theTX-ray signal decreases as the distance from the 
radioactive source is increased..JBowever, this error is minimized by maintaining the same distance 
for each sample. Sample geometry with respect to the source/detector is also important. A tilted 
sample may cause analytical error. The NITON XL722S ratios analyte X-ray lines to source 
backscatter, which minimizes this type of error. 

4.2 Sample Representivity 

In order to accurately characterize site conditions, samples collected must be representative of the site 
or area under investigation. Representative soil sampling ensures that a sample or group of samples 
accurately reflects the concentration of the contaminant(s) of concern at a given time and location. 
Analytical results from representative samples reflect the variation in pollutant presence and 
concentration range throughout a site. Variables affecting sample representativeness include: (1) 
geologic variability, (2) contaminant concentration variability, (3) collection and preparation 
variability, and (4) analytical variability. Attempts should be made to minimize these sources of 
variability. For additional information on representative sampling, refer to the "Removal Program 
Representative Sampling Guidance, Volume I - Soil." ( I ) 

43 Reference Analysis 

Soil chemical and physical matrix effects may be corrected (to some extent) by adjusting XRF results 
. (via regression) using site-specific soil samples which have been analyzed by Inductively-Coupled 
Plasma (ICP) or Atomic Absorption (AA) spectroscopy methods. A major source of error can result 
i f these samples are not representative of the site and/or i f the analytical error is large. Additionally, 
when comparing XRF results with reference analyses results, the efficiency of the sample digestion 
reference analysis should be considered. Some digestion methods may breakdown different sample 
matrices more efficiently than others. 

4.4 Chemical Matrix Effects 

Chemical matrix effects result from differences in concentrations of interfering elements. These 
effects appear as either spectral interferences (peak overlaps) or as X-ray absorption/enhancement 
phenomena. Both effects are common in soils contaminated with heavy metals. For example, iron 
(Fe) tends to absorb copper (Cn) X-rays, reducing the intensity of Cu measured by the detector. This 
effect can be corrected mathematically through the use of interelement correction coefficients. 

4.5 Physical Matrix Effects 
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Physical matrix effects are the result of variations in the physical character of the sample. They 
include parameters such as particle size, uniformity, homogeneity, and surface condition. For 
example, consider afsanipje iifwTnch the/analyle exlstsTnTthe form of very fine particles within a 
matrix composed of muchjcoaWr..material\ I f rwo_separate aliquots of the sample are prepared in 
such a way that the matrix.particles-jn orje^much larger than in the other, then the relative volume 
of analyte occupied by the analyte-cbnfaining particles will be different in each. When measured, a 
larger amount of the analyte will be exposed to the source X-rays in the sample containing finer 
matrix particles; this results in a higher intensity reading for that sample and, consequently, an 
apparently higher measured concentration for that element. 

4.6 Application Error 

Generally, the error in the application calibration model is insignificant (relative to the other sources 
of error) PROVIDED the instrument's operating instructions are followed correctly. However, i f the 
sample matrix varies significantly from the design of the application, the error may become significant 
(e.g., using the Bulk Sample [soils] application to analyze a 50 percent iron mine tailing sample). 

4.7 Moisture Content 

Sample moisture content affects the analytical accuracy of soils or sludges. The overall error may be 
secondary when the moisture range is small (5-20 percent), or it may be a major source of error when 
measuring the surface of soils that are saturated with water. (NOTE: attempting an in-situ 
measurement on a saturated soil may damage the instrument.) 

4.8 Cases of Severe X-ray Spectrum Overlaps 

When present in the sample, certain X-ray lines from different elements can be very close in energy 
and, therefore, can interfere by producing a severely overlapped spectrum. 

Typical spectral overlaps are caused by the K B line of element Z-l (or as with heavier elements, Z-2 
or Z-3) overlapping with the K„ line of element Z. This is the so-called K,/KB interference. Since 
the K ^ K j intensity ratio for the given element usually varies from 5:1 to 7:1, the interfering element, 
Z - l , must be present in large concentrations in order to affect the measurement of analyte Z. For 
example, the presence of large concentrations of iron (Fe) could affect the measurement of cobalt 
(Co). The Fe K a and K„ energies are 6.40 and 7.06 KeV, respectively. The Co K„ energy is 6.93 
KeV. The resolution of the detector is approximately 300 eV. Therefore, large amounts of Fe in a 
sample will result in spectra] overlap of the Fe K„ with the Co K, peak (see Figure 1, Appendix A) 
and the resultant X-ray spectrum will include TOTAL counts for Fe phis Co lines. 

Other interferences arise from KYL, K/M, and L/M line overlaps. While these are less common, the 
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following are examples of severe overlap: 

A s K / P b L . , TiK^/BaTL, \ / . j " ~ 

In the arsenic (As)/lead case, Pb cah be measured from the Pb 1^ line, and arsenic from either the As 
K, or the As K B line; this way the unwanted interference can be corrected. However, due lo the limits 
of mathematical corrections, measurement sensitivity is reduced. Generally, arsenic concentrations 
can not be efficiently calculated in samples with Pb:As ratios of 10:1 or more. This may Tesult in zero 
arsenic being reported regardless of what the actual concentration is. 

The NITON XL722S uses overlap factors to correct for X-ray spectral overlaps for the elements of 
interest for a given application. 

5.0 EQUIPMENT/APPARATUS 

5.1 Description of the NITON XL722S System 

The NITON XL722S is a complete, hand-held, portable XRF analyzer weighing less than three 
pounds. It utilizes the method of Energy Dispersive X-Ray Fluorescence (EDXRF) spectroscopy to 
determine the elemental composition of soils, sludges, particulate, paint, and other waste materials. 

The NITON XL722S analyzer includes two compact, sealed radiation sources: Cd-109 and Am-241. 
The user selects the source and the analyzer software reports concentrations based on stored 
information for each application. Measurement time is user determined. The NITON XL722S 
utilizes a high performance, electrically-cooled, solid-state detector optimized for L-shell and K-shell 
X-ray detection. 

The unit provides internal non-volatile memory for storage of 1000 bulk and/or thin sample spectra 
and multi-element analysis reports, or up to 3000 paint-mode test results. A RS-232 serial port is 
provided for downloading results and spectra to a PC. The multi-element analysis reports and spectra 
can be displayed on the instrument's display sCTeen.~Fheisf^teeeabfc-aridnXE^ 

or*. 

The NITON XL722S is supplied with one or more applications. The "M^FsSnp^" (soiFsSriplSS) » 
ajrofetiojrais^f^ where the balance of the sample (that portion not 
directly measured by the instrument) is essentially silica (SiOj). The ^iirrSample?- application 
for^naly^is«f4hiBjaiBS^Bch«s air njoniloring-filtersvrwipes?- Th&.nteadrBased Paint"* Spprieatio* 
is^oi^anaJy^£.P^Hj^)aiDJ.fihK5. NITON LLC will also develop new applications to meet user 
specific requirements (e.g., adding elements to the "Soil Samples" application). 
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5.2 Equipment and App iratus/List 

/ \ I 

5.2.1 NITON XL722S Analyzer System 

The complete NITON XL722S Analyzer System includes: 

• Hand-held analyzer unit for data acquisition, processing, and display. Includes: 
high-performance, solid-state detector, two excitation sources (Cd-109, Am-241), 
data processing software, and control panel/results display. 

RS-232C Serial I/O Interface cable 

Silicon dioxide (Si02) blank check sample 

Three NIST sofl SRMs: 2709, 2710, and 2711, and one RCRA check sample 

Battery charger 

Two battery packs 

System carrying/shipping case and field carrying case/holster 

Soil sample analysis/preparation accessories in separate canying/shipping case 

NITON XL722S User's Guide and NITON Xtras PC utilities software. 

5.2.2 Optional Items 

31 -mm diameter sample cups 

XRF polypropylene film, 0.2 mil thick 

Windows 2000 based Personal Computer (PC) 

Spare battery packs and spare charger 
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See the NITON XL722S Accessories List for additional options. 

For mobile TaFbr laboratory X-rAy sample preparation accessories (such as drying ovens, 
grinders, si ;ves, etc.%xonsult general laboratory Equipment suppliers. 

/ j \ r~-\ 
5.3 Peripheral Devices ' - w . i \ 

The NITON XL722S may be used with a PC to download results/spectra, and for customized reports. 

5.3.1 Communication Cable Connection 

Plug the round end of the RS-232 Serial I/O cable into the NITON XL722S connector (the 
connection left of the on/off/reset switch) and the 9-pin connector of the cable into the serial 
port of the PC. 

5.3.2 NITON Xtras 5.7e Software 

The PC must be nmning the NITON XTras v5.7e software to communicate with the NITON 
XL722S. The XTras software allows you to select various configurations for downloading, 
exporting, displaying, and reporting results/spectra. Refer to the NITON User's Guide and 
XTras Quicks tart Guide for details. 

6.0 REAGENTS 

Generally, soil calibration standards are not necessary for site screening and extent of contamination analyses 
with the NITON XL722S. The unit's performance can be verified by analyzing the NIST soil SRMs provided 
with the unit. Refer to the NITON User's Guide for chemical composition of the NIST SRMs. 

7.0 PROCEDURE 

7.1 Operation 

Refer to the NITON User's Guide for detailed instrument operating procedures and screen illustrations. 

7.1.1 Startup 

To remove the battery, loosen the two screws on the end of the unit below the on/off/reset 
switch and gently lift the battery pack away from the connector on the unit's base. Insert a 
fresh battery pack and tighten the set screws. 
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Apply power to the MTON by sliding the on/off/reset switch to the on position. Sometimes 
the instrument's battery saving features momentarily delay startup. I f the NITON does not 
turn on imijiediatery, turrTi| offy'wait aj lew seconds, and turn it on again. Each time the 

Test. 
NITON is turned ion, Jhe-Main M i n i appears and the screen arrow points to Calibrate & 

J \ r \ ! ! 
Allow the NITON to warm up for a minimum of 15 minutes after it has been turned on 
before performing analysis. 

7.1.2 • Precautions 

The NITON XL722S should be bandied in accordance with the following radiological 
control practices. 

Refer to the NITON User's Guide for detailed discussion of Radiation Safety practices. 

1. The NITON XL722S should always be in contact with the surface of the material 
being analyzed, and that materia) should completely cover the aperture when the 
sources are exposed. Do not remove a sample or move the unit while the shutter 
is open. 

2. When the sources are exposed, under no circumstances should the NITON XL722S 
be pointed at the operator or surrounding personnel. 

3. Do not place any part of the operator's or co-worker's bodies in line of exposure 
when the sources are exposed or partially covered. 

4. The shutter must be closed with the shutter safety lock engaged when not in use. 

5. The manufacturer (NITON LLC) must be notified immediately of any condition or 
concern relative to the NITON XL722S's structural integrity, source shielding, 
source switching condition, or operability. 

6. The appropriate state agency Or the Nuclear Regulatory Commission (NRC) office 
must be notified immediately of any damage to the radioactive source, or any loss 
or theft of the device (see factory supplied data on radiological safety). 

7. Labels or instructions on the NITON XL722S(s) must not be altered or removed. 

8. The user must not attempt to open the unit. 
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9. The source(s) in the unit must be wipe-tested every 6 months as described in the 
NITON XL722S User's Guide. The leak test certificates must be kept on file, and 
a copynaust accoirnpany/tbe instrument at all times. 

; i -V A h- ! 
10. The bulk test platforrri or "equivalent sample stage provided by NITON LLC must 

be' nsrjrf whenever' the NITON XL722S is used for measuring samples contained 
in cups. 

11. The NITON XL722S should not be dropped or exposed to conditions of excessive 
shock or vibration. 

Additional precautions include: 

1. The NITON XL722S should always be stored in it's waterproof, drop-proof 
carrying case. 

2. The battery charging unit should only be used in dry conditions. 

3. Battery packs should be changed only in dry conditions. 

7.2 Control Panel and Menu Software 

This section outlines the control panel buttons and basic menu software. Detailed illustrations of the 
control panel and screen displays are in the NITON User's Guide. 

7.2.1 Control Panel Buttons 

The NITON control panel consists of three buttons; Clear/Enter, right arrow {->), and left 
arrow (<-). These buttons allow the operator to navigate all the NITON screens and menus. 
The amount of time that the button is held down also controls the function of the buttons. 
Pressing the Clear/Enter button briefly (less than I second) or pressing the right (->) or left 
(<-) arrow buttons scrolls through the listed items shown on the screen. Holding down the 
Clear/Enter button for a longer period (more than 3 seconds) activates a different screen. 

7.2.2 The Setup Menu 

The Setup Menu is used to check instrument specifications, to set date and time, to 
illuminate the screen continuously, or to select a different testing mode. Once set up, this 
screen will remain the same each time the NITON is turned on until it is reset. To activate, 
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select Setup Menu from the Main Menu with the arrow buttons and press the Clear/Enter 
button to enter the Setup Menu. Refer to the NITON User's Guide for detailed instructions 
on using ihETSetup ] 

7.2.3 Calibrate & Testy \ 
\ 

V 

When the screen arrow (->) is on Calibrate & Test, press the Clear/Enter button to start the 
self-calibration process. This process calibrates detector energy gain/zero so that analyte X-
rays are in their proper spectral location. Self-calibration takes about one to two minutes. 
When it is complete, the instrument will beep and the Ready to Test screen will appear. The 
self-calibration process should be performed every 1-2 hours during sample analysis to 
maintain proper detector calibration. 

7.2.4 The Ready to Test Screen 

This screen displays: the current date and time, the instrument serial number, the indication 
that the instrument is ready to test, the testing mode, the action level for "positive" or 
"negative" determination of lead in paint (lead based paint application only), the detector 
energy resolution, and the source strength. 

CAUTION: Check the date and time. If they are not correct, reset them before taking 
any measurements (see NITON User's Guide). Readings will not be accurate unless 
date and time are correct. 

7.2.5 The Measurement Screen 

The highest concentration elements are displayed in ppm (with the two-sigma confidence 
intervals) on the first measurement screen. The test time is also displayed. 

7.2.6 The Summary Screen 

When the operator ends a reading, the Measurement Screen is replaced by the Summary 
Screen. Results are displayed for 14 elements on NITON XL700 series models. These are 
divided into two groups: detected elements, and elements that were not detected. Press the 
arrow burtons to scroll through the element list. An element is classified detected when the 
measured concentration (ppm) is at least 1.5-times the confidence interval (ie, 3-sigma). 
Detected elements are displayed as in the Measurement Screen. Non-detected elements are 
shown as "< xx", where xx is the three-sigma instrument detection limit for that sample. The 
instrument detection limit (3-sigma) for each element is calculated for each sample. 
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7.3 Preoperational Checks 

7.3.1 Energy Calibration • *\ f \ ] 5 

; '•• / \ , ! 
An energy Calibration (Calibrate &^Tes() should be performed as required to ensure proper 
energy calibration (eg, after in instrument is shipped). The Calibrate & Test function is 
located in the Mam Menu (see section 7.2.3). 

73.2 Resolution Check 
The resolution check examines the detector's ability to resolve X-ray energies. This should 
be performed once at the beginning of the day. Record/document the Energy Resolution in 
the Ready to Test screen (after Calibrate & Test). The value should not vary significantly 
from day to day and should typically be less than 400 eV. I f the unit fails to meet this 
specification, call NITON LLC for assistance. 

7.3.3 Blank (Zero) Sample Check 
The blank (Zero) sample check is performed to monitor the instrument's zero drift in the 
selected application. The blank sample check only applies to the application (test mode) 
currently selected. This should be done once at the beginning of the day, after Calibrate & 
Test, after selecting a test mode, and whenever the instrument exhibits a persistent drift on 
a blank or low-level sample. 
Load the Si02 Blank (supplied with the NITON unit) in the NITON Bulk Sample Test 
Platform. Analyze for 60 seconds (source seconds) with each source in the unit Review 
results. All elemental results should be reported as non-detected (<xx, where xx is the 3-
sigma instrument detection limit). Repeat the measurement i f the unit fails to meet these 
specifications. I f several elements continue to be significantly out of these specifications, 
check the plastic window and the blank sample for contamination. Perform the blank (Zero) 
sample check again. Save the results/spectra for documentation. 

7.3.4 Target Element Response Check 
The purpose of the target clement response check is to ensure that the instrument and the 
selected application are working properly prior to perforating sample analysis. This check 
should be performed at the beginning of the day. Use the NIST SRM 2709,2710, and 2711 
standards provided with the NITON unit to check the Soil Samples application. These 
samples should be measured using the same source acquisition times that will be used for 
sample analysis. Save the sample check results/spectra for documentation. 
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7.4 Source Measuring Time 

The source measurmg~time is user controlled. Generally, the element detection limit is reduced by 
50 percent for everyfour-fold (x4) increase in source measuring time. Although counting statistics 
improve as measurement time mcreases/the practical upper.Iimit for typical applications is about 300 
seconds. 1 " •' ' ; 

The NITON XL700 units measure time in "source seconds". This includes an automatic correction 
for source decay so that 60 source seconds will have a constant precision irregardless of source age. 
The correction extends measurement time to correct for source strength losl through the decay 
process. 

A minimum measuring time of 60 source seconds for each source is recommended when using the 
Soil Samples application. Measuring times for a source that excites a target element can be increased 
i f lower detection limits are required. 

7.5 Sample Handling and Presentation 

When making XRF measurements, be sure to maintain constant measurement geometry in order to 
minimize variations in analysis results. Document any anomalies in measurement geometry, sample 
surface morphology, moisture content, sample grain size, and matrix (see Section 4.0). 

7.5.1 Soil Samples 

Soil samples may be analyzed either in-situ or in XRF sample cups (after preparation). The 
Soil Samples application assumes the sample to be mfinitely thick. For in-situ measurements 
this is the case, however, for sample cup measurements it is advisable to fill the cup nearly 
full and use the supplied paper disk and cotton ball to hold the sample firmly against the 
sample cup window. This ensures that the sample is as uniformly thick as possible from 
analysis to analysis. The NITON XL722S bulk sample test platform or equivalent bulk 
sample platform provided by NITON must be used when analyzing sample cups. 

in its' in-situ adaptor and held firmly on the ground to maximize contact with the ground. 
The unit should not be moved during analysis. '^@fcea^^r9l^@^^^s^s^| |nidsr^ 

Use of varying thicknesses of plastic (bags) have been shown to interfere with light 
element (low atomic number) measurements and may affect the calculation of the other 
element concentrations.'̂  Additionally, plastic may contain significant levels of target 
element contamination. The NITON XL722S ratios analyte line intensity to that from source 
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backscattex and, therefore, may be less susceptible to bag thickness effects. Refer to the 
NITON User's Guide for details on analyzing Soil Samples (Bulk Samples). 

^ ^ ^ ^ . ....^ , _ 
^an^rysi^reCTWtrypicaUy by under reporting 

les should be prepared before analysis. Preparation 
i r j e S ^ S a f j ^ m ^ 

This application is designed for soil with the assumption that the balance of the material is 
essentially silica. I f samples with a much lighter (lower atomic number) balance are 
analyzed, the results may be elevated by a factor of two to four. Contact NITON LLC for 
help in analysis of different matrices. 

7.5.2 Thin (Filter) Samples 

The Thin Samples application is for analysis of thin samples such as particulates on filters 
or wipes. The detection limits are affected by the thickness of the substrate. Best results are 
obtained on the thinnest substrates. Always use the Dust wipe and Filter Test platform when 
measuring thin samples. This is not only for user safety, but also ensures a controlled 
environment to facilitate testing thin samples. J^Btfarnjpaifdj^tffliaEeapl^^ 
^iipririinwrrtTrtiia%wfc|^ 
Tftflinrjii Tfflvrii biYtnkrr»i ff̂ nirlrihTTT r̂TrTTTr̂  The average or sum of these 
readings is the reported value for the measurement. Refer to the NITON User's Guide for 
details on analyzing Thin Samples. 

7.5.3 Lead in Paint 

To analyze for lead in paint on a surface (eg, walL counter, etc.), the area selected for 
analysis should be smooth, representative and free of surface dirt. The NITON XL722S 
should be held firmly on the surface to maximize contact. The probe should not be moved 
during analysis. Refer to the NITON User's Guide for details on analyzing lead paint 
samples. 

7.6 Downloading Stored Results and Spectra 

Results (analytical reports) and spectra which have been stored in the NITON XL722S internal 
memory should be downloaded and captured in disk files on a PC (see section 5). NITON LLC 
provides software (Xtras 5.7e) for this purpose. Additionally, results or spectra may be exported to 
text files for importing into a spreadsheet Refer to the instructions provided with the programs for 
details on their operation. 
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After capturing results to a file, print a copy and save both the disk files and the printout for future 
reference and docurfienfalion purposes. A 

7.7 Instrument Maintenance^/ \ / 

NOTE: All service except exterior cleaning must be performed by NITON LLC. Do not 
attempt to make repairs yourself. Opening the case of the NITON will void the Warranty. 

7.7.1 Exterior Cleaning 

When the Kapton plastic window on the bottom of the instrument becomes dirty, the 
performance of the NITON unit will be affected. ̂ GjeaBsdw^wkulow^gern'̂ îWyegTrEB 

7.7.2 Further Information and Troubleshooting 

Refer to the NITON XL722S User's Guide for additional detailed openitiond and/or 
maintenance and troubleshooting instructions. I f no solution is found in the manual, contact 
NITON LLC for assistance. 

An instrument log should be maintained to document specific corrective actions taken to alleviate any 
instrumental problems, or for recording any service that has been performed. 

8.0 CALCULATIONS 

The NITON XL722S is a direct readout instrument that does not require any external calculations. 

9.0 QUALITY ASSURANCE/QUALITY CONTROL 

9.1 Precision 

The precision of the method is monitored by reading a low- or mid-target element concentration 
sample (eg, a SRM or the NITON RCRA sample) at the start and end of sample analysis and after 
approximately every tenth sample. Determining the precision around the site action level can be 
extremely important i f the XRF results are to be used in an enforcement action. Therefore, selection 
of a sample with a target element concentration at or near the site action level or level of concern is 
recommended. The sample is analyzed by the instrument for the normal field analysis time, and the 
results are recorded. A minimum of seven measurements should be made during field activities. The 
standard deviation for each target element is calculated. The relative standard deviation (RSD) of the 
sample mean can be used to calculate precision. The RSD should be within ± 20 percent0* 
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92 The Method Detection Limit (MDL) and Method Quantitation Limit (MQL) 

The MDL and MQL may-he calculated from me ̂ measurement of either a low or blank sample (or a 
SRM) at the start and end of_ sample analysis,-and after approximately every tenth sample. 
Alternatively, the Sj02 blank or *<:lean**"sahd fnay be used if a blank soil or sediment sample is 
unavailable. ~ ' 

Measure the MDL sample using the same application and measuring time used for routine samples. 
A niinrrnum of seven measurements should be made during field activities. Calculate the sample 
standard deviation of the mean for each target element, and round up to the next whole number prior 
to calculating the MDL and MQL. 

The definition of the MDL is three times the calculated standard deviation value. The definition of 
the MQL is 10 times the calculated standard deviation value. 

9.3 Reporting Results 

Al l raw XRF data should be recorded including the individual results of multiple analyses of samples 
and sampling points. The average and concentration range of each multiple analysis should also be 
reported. 

A "reported" value for each analysis or average of multiple analyses should be processed in the 
following manner. 

1. Round the value to the same degree of significance contained in the calibration or check 
standard sample assay values (usually two). Round to 2 significant figures for sample 
results. DO NOT round results for standards used to determine MDL or RSD values (use 
raw data). 

2. Report all values less than the MDL as not detected (U). 

3. OPTIONAL: Flag and note all values greater than or equal to the MDL and less than the 
MQL (usually with a "J" next to the reported value). 

4. Report all values equal to or greater than the MDL and within the linear calibration range. 

9.4 Accuracy 

Accuracy, relative to a specific digestion method and elemental analysis procedure, is determined by 
submitting a sample analyzed by XRF methods (prepared sample cups may be submitted) for 
confirmatory AA or I CP analysis at a laboratory. 

The on-site analysis of soils by portable XRF instrumentation should be considered a screening effort 
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only (DC1 data). Data derived from the instrument should be used with discretion. Confirmatory 
analyses on a subset of the screening samples (minimum 10 percent) can be used to determine i f the 
XRF data meets DC2"data ,̂pbjectiv&. Th&'confnination sampTes should ideally be selected rand( >mly 
from the sample set and mj;hide^^mbef of sariples at or near the critical level. The results of the 
laboratory analysis (dependent) anâ the XRF\anah/sis (independent) are evaluated with a regression 
analysis. The coefficient of determination (r^) should be 0.7 or greater.lJ) 

Correcting the XRF results based on confirmatory analyses should only be undertaken after careful 
consideration. The corrfirmatory analysis (AA or ICP) is an estimate of the concentration of metal 
contanrrination and is dependent upon the digestion method and sampling methodology us ml. S ince 
XRF is a total elemental technique, any comparison with referee results must account for the 
possibility of variable extraction efficiency, dependent upon the digestion method used and its ability 
to dissolve the waste or mineral form in question. 

9.5 Matrix Considerations 

Other types of QA/QC verification should include verification that the instrument calibration is 
appropriate for the specific site to be assessed. This includes verification of potential multiple soil 
matrix types that may exist at a site. Matrix differences which affect the XRF measurement include 
large variations in calcium content, which may be encountered when going from siliceous to 
calcareous soils, as well as large variations in iron content. 

10 0 DATA VALIDATION 

10.1 Confirmation Samples 

Jsjdeally, the sample cup that was analyzed by 
XRF should be the same sample that is submitted for AA/ICP analysis. When confirming an in-situ 
analysis, collect a sample from a 6-inch by 6-inch area for both an XRF measurement and 
confirmation analysis. 

The XRF and confirmatory AA/ICP results are analyzed with a regression analysis using a statistical 
program (such as SAS®) or a spreadsheet with the intercept calculated in the regression. The 
coefficient of determination (r3) between XRF and AA/ICP data must be 0.7 or greater for DC2 data 
objectives.13* 

10.2 Recording Results 

Record all results and monitoring activities in a laboratory or field notebook. Also, results may be 
recorded electronically on a hard drive or floppy disk. 

11.0 HEALTH AND SAFETY 
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When working with potenuaUy^azardousjnaterials, followJXSJEEA, OSHA, corporate and/or any other 
applicable health and safety practices, j } / \ ! 
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METHOD 6200 

FIELD PORTABLE X-RAY FLUORESCENCE SPECTROMETRY FOR THE 
DETERMINATION OF ELEMENTAL CONCENTRATIONS IN SOIL AND SEDIMENT 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable to the in situ and intrusive analysis of the 26 analytes listed 
in Table 1 for soil and sediment samples. Some common elements are not listed in Table 1 
because they are considered "light" elements that cannot be detected by field portable x-ray 
fluorescence (FPXRF). They are: lithium, beryllium, sodium, magnesium, aluminum, silicon, and 
phosphorus. Most of the analytes listed in Table 1 are of environmental concern, while a few others 
have interference effects or change the elemental composition of the matrix, affecting quantitation 
of the analytes of interest. Generally elements of atomic number 16 or greater can be detected and 
quantitated by FPXRF. 

1.2 Detection limits depend on several factors, the analyte of interest, the type of detector 
used, the type of excitation source, the strength of the excitation source, count times used to 
irradiate the sample, physical matrix effects, chemical matrix effects, and interelement spectral 
interferences. General instrument detection limits for analytes of interest in environmental 
applications are shown in Table 1. These detection limits apply to a clean matrix of quartz sand 
(silicon dioxide) free of interelement spectral interferences using long (600-second) count times. 
These detection limits are given for guidance only and will vary depending on the sample matrix, 
which instrument is used, and operating conditions. A discussion of field performance-based 
detection limits is presented in Section 13.4 of this method. The clean matrix and field 
performance-based detection limits should be used for general planning purposes, and a third 
detection limit discussed, based on the standard deviation around single measurements, should 
be used in assessing data quality. This detection limit is discussed in Sections 9.7 and 11.3. 

1.3 Use of this method is restricted to personnel either trained and knowledgeable in the 
operation of an XRF instrument or under the supervision of a trained and knowledgeable individual. 
This method is a screening method to be used with confirmatory analysis using EPA-approved 
methods. This method's main strength is as a rapid field screening procedure. The method 
detection limits (MDL) of FPXRF are above the toxicity characteristic regulatory level for most 
RCRA analytes. If the precision, accuracy, and detection limits of FPXRF meet the data quality 
objectives (DQOs) of your project, then XRF is a fast, powerful, cost effective technology for site 
characterization. 

2.0 SUMMARY OF METHOD 

2.1 The FPXRF technologies described in this method use sealed radioisotope sources 
to irradiate samples with x-rays. X-ray tubes are used to irradiate samples in the laboratory and 
are beginning to be incorporated into field portable instruments. When a sample is irradiated with 
x-rays, the source x-rays may undergo either scattering or absorption by sample atoms. This later 
process is known as the photoelectric effect. When an atom absorbs the source x-rays, the incident 
radiation dislodges electrons from the innermost shells of the atom, creating vacancies. The 
electron vacancies are filled by electrons cascading in from outer electron shells. Electrons in outer 
shells have higher energy states than inner shell electrons, and the outer shell electrons give off 
energy as they cascade down into the inner shell vacancies. This rearrangement of electrons 
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results in emission of x-rays characteristic of the given atom. The emission of x-rays, in this 
manner, is termed x-ray fluorescence. 

Three electron shells are generally involved in emission of x-rays during FPXRF analysis of 
environmental samples: the K, L, and M shells. Atypical emission pattern, also called an emission 
spectrum, for a given metal has multiple intensity peaks generated from the emission of K, L, or M 
shell electrons. The most commonly measured x-ray emissions are from the K and L shells; only 
metals with an atomic number greater than 57 have measurable M shell emissions. 

Each characteristic x-ray line is defined with the letter K, L, or M, which signifies which shell 
had the original vacancy and by a subscript alpha (a) or beta (B), which indicates the higher shell 
from which electrons fell to fill the vacancy and produce the x-ray. For example, a KQ line is 
produced by a vacancy in the K shell filled by an L shell electron, whereas a K p line is produced by 
a vacancy in the K shell filled by an M shell electron. The KD transition is on average 6 to 7 times 
more probable than the transition; therefore, the KD line is approximately 7 limes more intense 
than the Kp line for a given element, making the KD line the choice for quantitation purposes. 

The K lines for a given element are the most energetic lines and are the preferred lines for 
analysis. For a given atom, the x-rays emitted from L transitions are always less energetic than 
those emitted from K transitions. Unlike the K lines, the main L emission lines (LQ and L3) for an 
element are of nearly equal intensity. The choice of one or the other depends on what interfering 
element lines might be present. The L emission lines are useful for analyses involving elements 
of atomic number (Z) 58 (cerium) through 92 (uranium). 

An x-ray source can excite characteristic x-rays from an element only if the source energy is 
greater than the absorption edge energy for the particular line group of the element, that is, the K 
absorption edge, L absorption edge, or M absorption edge energy. The absorption edge energy 
is somewhat greater than the corresponding line energy. Actually, the K absorption edge energy 
is approximately the sum of the K, L, and M line energies of the particular element, and the L 
absorption edge energy is approximately the sum of the L and M line energies. FPXRF is more 
sensitive to an element with an absorption edge energy close to but less than the excitation energy 
of the source. For example, when using a cadmium-109 source, which has an excitation energy 
of 22.1 kiloelectron volts (keV), FPXRF would exhibit better sensitivity for zirconium which has a 
K line energy of 15.7 keV than to chromium, which has a K line energy of 5.41 keV. 

2.2 Under this method, inorganic analytes of interest are identified and quantitated using 
a field portable energy-dispersive x-ray fluorescence spectrometer. Radiation from one or more 
radioisotope sources or an electrically excited x-ray tube is used to generate characteristic x-ray 
emissions from elements in a sample. Up to three sources may be used to irradiate a sample. 
Each source emits a specific set of primary x-rays that excite a corresponding range of elements 
in a sample. When more than one source can excite the element of interest, the source is selected 
according to its excitation efficiency for the element of interest. 

For measurement, the sample is positioned in front of the probe window. This can be done 
in two manners using FPXRF instruments: in situ or intrusive. If operated in the in situ mode, the 
probe window is placed in direct contact with the soil surface to be analyzed. When an FPXRF 
instrument is operated in the intrusive mode, a soil or sediment sample must be collected, 
prepared, and placed in a sample cup. The sample cup is then placed on top of the window inside 
a protective cover for analysis. 
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Sample analysis is then initialed by exposing the sample to primary radiation from the source. 
Fluorescent and backscattered x-rays from the sample enter through the detector window and are 
converted into electric pulses in the detector. The detector in FPXRF instruments is usually either 
a solid-state detector or a gas-filled proportional counter. Within the detector, energies of the 
characteristic x-rays are converted into a train of electric pulses, the amplitudes of which are linearly 
proportional to the energy of the x-rays. An electronic multichannel analyzer (MCA) measures the 
pulse amplitudes, which is the basis of qualitative x-ray analysis. The number of counts at a given 
energy per unit of time is representative of the element concentration in a sample and is the basis 
for quantitative analysis. Most FPXRF instruments are menu-driven from software built into the 
units or from personal computers (PC). 

The measurement time of each source is user-selectable. Shorter source measurement times 
(30 seconds) are generally used for initial screening and hot spot delineation, and longer 
measurement times (up to 300 seconds) are typically used to meet higher precision and accuracy 
requirements. 

FPXRF instruments can be calibrated using the following methods: internally using 
fundamental parameters determined by the manufacturer, empirically based on site-specific 
calibration standards (SSCS), or based on Compton peak ratios. The Compton peak is produced 
by backscattering of the source radiation. Some FPXRF instruments can be calibrated using 
multiple methods. 

3.0 DEFINITIONS 

3.1 FPXRF: Field portable x-ray fluorescence. 

3.2 MCA: Multichannel analyzer for measuring pulse amplitude. 

3.3 SSCS: Site specific calibration standard. 

3.4 FP: Fundamental parameter. 

3.5 ROI: Region of interest. 

3.6 SRM: Standard reference material. A standard containing certified amounts of metals 
in soil or sediment. 

3.7 eV: Electron Volt. A unit of energy equivalent to the amount of energy gained by an 
electron passing through a potential difference of one volt. 

3.8 Refer to Chapter One and Chapter Three for additional definitions. 

4.0 INTERFERENCES 

4.1 The total method error for FPXRF analysis is defined as the square root of the sum 
of squares of both instrument precision and user- or application-related error. Generally, instrument 
precision is the least significant source of error in FPXRF analysis. User- or application-related 
error is generally more significant and varies with each site and method used. Some sources of 
interference can be minimized or controlled by the instrument operator, but others cannot. 
Common sources of user- or application-related error are discussed below. 
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4.2 Physical matrix effects result from variations in the physical character of the sample. 
These variations may include such parameters as particle size, uniformity, homogeneity, and 
surface condition. For example, if any analyte exists in the form of very fine particles in a coarser-
grained matrix, the analyte's concentration measured by the FPXRF will vary depending on how 
fine particles are distributed within the coarser-grained matrix. If the fine particles "settle" 1o the 
bottom of the sample cup, the analyte concentration measurement will be higher than if the fine 
particles are not mixed in well and stay on top of the coarser-grained particles in the sample cup. 
One way to reduce such error is to grind and sieve all soil samples to a uniform particle size thus 
reducing sample-to-sample particle size variability. Homogeneity is always a concern when dealing 
with soil samples. Every effort should be made to thoroughly mix and homogenize soil samples 
before analysis. Field studies have shown heterogeneity of the sample generally has the largest 
impact on comparability with confirmatory samples. 

4.3 Moisture content may affect the accuracy of analysis of soil and sediment sample 
analyses. When the moisture content is between 5 and 20 percent, the overall error from moisture 
may be minimal. However, moisture content may be a major source of error when analyzing 
samples of surface soil or sediment that are saturated with water. This error can be minimized by 
drying the samples in a convection or toaster oven. Microwave drying is not recommended 
because field studies have shown that microwave drying can increase variability between FPXRF 
data and confirmatory analysis and because metal fragments in the sample can cause arcing to 
occur in a microwave. 

4.4 Inconsistent positioning of samples in front of the probe window is a potential source 
of error because the x-ray signal decreases as the distance from the radioactive source increases. 
This error is minimized by maintaining the same distance between the window and each sample. 
For the best results, the window of the probe should be in direct contact with the sample, which 
means that the sample should be flat and smooth to provide a good contact surface. 

4.5 Chemical matrix effects result from differences in the concentrations of interfering 
elements. These effects occur as either spectral interferences (peak overlaps) or as x-ray 
absorption and enhancement phenomena. Both effects are common in soils contaminated with 
heavy metals. As examples of absorption and enhancement effects; iron (Fe) tends to absorb 
copper (Cu) x-rays, reducing the intensity of the Cu measured by the detector, while chromium (Cr) 
will be enhanced at the expense of Fe because the absorption edge of Cr is slightly lower in energy 
than the fluorescent peak of iron. The effects can be corrected mathematically through the use of 
fundamental parameter (FP) coefficients. The effects also can be compensated for using SSCS, 
which contain all the elements present on site that can interfere with one another. 

4.6 When present in a sample, certain x-ray lines from different elements can be very 
close in energy and, therefore, can cause interference by producing a severely overlapped 
spectrum. The degree to which a detector can resolve the two different peaks depends on the 
energy resolution of the detector. If the energy difference between the two peaks in electron volts 
is less than the resolution of the detector in electron volts, then the detector will not be able to fully 
resolve the peaks. 

The most common spectrum overlaps involve the Kp line of element Z-1 with the KQ line of 
element Z. This is called the KJK^ interference. Because the KG:K3 intensity ratio for a given 
element usually is about 7:1, the interfering element, Z-1, must be present at large concentrations 
to cause a problem. Two examples of this type of spectral interference involve the presence of 
large concentrations of vanadium (V) when attempting to measure Cr or the presence of large 
concentrations of Fe when attempting to measure cobalt (Co). The V KQ and K„ energies are 4.95 
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and 5.43 keV, respectively, and the Cr Ka energy is 5.41 keV. The Fe and K p energies are 6.40 
and 7.06 keV, respectively, and the Co Ka energy is 6.92 keV. The difference between the V K p and 
Cr K a energies is 20 eV, and the difference between the Fe Kp and the Co K0 energies is 140 eV. 
The resolution of the highest-resolution detectors in FPXRF instruments is 170 eV. Therefore, large 
amounts of V and Fe will interfere with quantitation of Cr or Co, respectively. The presence of Fe 
is a frequent problem because it is often found in soils at tens of thousands of parts per million 
(ppm). 

4.7 Other interferences can arise from K/L, K/M, and L/M line overlaps, although these 
overlaps are less common. Examples of such overlap involve arsenic (As) K^lead (Pb) l_0 and 
sulfur (S) l y P b MD. In the As/Pb case, Pb can be measured from the Pb L p line, and As can be 
measured from either the As K0 or the As K 6 line; in this way the interference can be corrected. If 
the As K p line is used, sensitivity will be decreased by a factor of two to Five times because it is a 
less intense line than the As K0 line. If the As K,, line is used in the presence of Pb, mathematical 
corrections within the instrument software can be used to subtract out the Pb interference. 
However, because of the limits of mathematical corrections, As concentrations cannot be efficiently 
calculated for samples with Pb:As ratios of 10:1 or more. This high ratio of Pb to As may result in 
no As being reported regardless of the actual concentration present. 

No instrument can fully compensate for this interference. It is important for an operator to 
understand this limitation of FPXRF instruments and consult with the manufacturer of the FPXRF 
instrument to evaluate options to minimize this limitation. The operator's decision will be based 
on action levels for metals in soil established for the site, matrix effects, capabilities of the 
instrument, data quality objectives, and the ratio of lead to arsenic known to be present at the site. 
If a site is encountered that contains lead at concentrations greater than ten times the concentration 
of arsenic it is advisable that all critical soil samples be sent off site for confirmatory analysis by an 
EPA-approved method. 

4.8 If SSCS are used to calibrate an FPXRF instrument, the samples collected must be 
representative of the site under investigation. Representative soil sampling ensures that a sample 
or group of samples accurately reflects the concentrations of the contaminants of concern at a 
given time and location. Analytical results for representative samples reflect variations in the 
presence and concentration ranges of contaminants throughout a site. Variables affecting sample 
representativeness include differences in soil type, contaminant concentration variability, sample 
collection and preparation variability, and analytical variability, all of which should be minimized as 
much as possible. 

4.9 Soil physical and chemical effects may be corrected using SSCS that have been 
analyzed by inductively coupled plasma (ICP) or atomic absorption (AA) methods. However, a 
major source of error can be introduced if these samples are not representative of the site or if the 
analytical error is large. Another concern is the type of digestion procedure used to prepare the soil 
samples for the reference analysis. Analytical results for the confirmatory method will vary 
depending on whether a partial digestion procedure, such as SW-846 Method 3050, or a total 
digestion procedure, such as Method 3052 is used. It is known that depending on the nature of the 
soil or sediment, Method 3050 will achieve differing extraction efficiencies for different analytes of 
interest. The confirmatory method should meet the project data quality objectives. 

XRF measures the total concentration of an element; therefore, to achieve the greatest 
comparability of this method with the reference method (reduced bias), a total digestion procedure 
should be used for sample preparation. However, in the study used to generate the performance 
data for this method, the confirmatory method used was Method 3050, and the FPXRF data 

CD-ROM 6200 - 5 Revision 0 
January 1998 



MIM2.20N6 

compared very well with regression correlation coefficients (r2 often exceeding 0.95, except for 
barium and chromium. See Table 9 in Section 17.0). The critical factor is that the digestion 
procedure and analytical reference method used should meet the data quality objectives (DQOs) 
of the project and match the method used for confirmation analysis. 

4.10 Ambient temperature changes can affect the gain of the amplifiers producing 
instrument drift. Gain or drift is primarily a function of the electronics (amplifier or preamplifier) and 
not the detector as most instrument detectors are cooled to a constant temperature. Most FPXRF 
instruments have a built-in automatic gain control. If the automatic gain control is allowed to make 
periodic adjustments, the instrument will compensate for the influence of temperature changes on 
its energy scale. If the FPXRF instrument has an automatic gain control function, the operalor will 
not have to adjust the instrument's gain unless an error message appears. If an error message 
appears, the operator should follow the manufacturer's procedures for troubleshooting the problem. 
Often, this involves performing a new energy calibration. The performance of an energy calibration 
check to assess drift is a quality control measure discussed in Section 9.2. 

If the operator is instructed by the manufacturer to manually conduct a gain check because 
of increasing or decreasing ambient temperature, it is standard to perform a gain check after every 
10 to 20 sample measurements or once an hour whichever is more frequent. It is also suggested 
that a gain check be performed if the temperature fluctuates more than 10 to 20°F. The operator 
should follow the manufacturer's recommendations for gain check frequency. 

5.0 SAFETY 

5.1 Proper training for the safe operation of the instrument and radiation training should 
be completed by the analyst prior to analysis. Radiation safety for each specific instrument can be 
found in the operators manual. Protective shielding should never be removed by the analyst or any 
personnel other than the manufacturer. The analyst should be aware of the local state and national 
regulations that pertain to the use of radiation-producing equipment and radioactive materials with 
which compliance is required. Licenses for radioactive materials are of two types; (1) general 
license which is usually provided by the manufacturer for receiving, acquiring, owning,'possessing, 
using, and transferring radioactive material incorporated in a device or equipment, and (2) specific 
license which is issued to named persons for the operation of radioactive instruments as required 
by local state agencies. There should be a person appointed within the organization that is solely 
responsible for properly instructing all personnel, maintaining inspection records, and monitoring 
x-ray equipment at regular intervals. A copy of the radioactive material licenses and leak tests 
should be present with the instrument at all times and available to local and national authorities 
upon request. X-ray tubes do not require radioactive material licenses or leak tests, but do require 
approvals and licenses which vary from state to state. In addition, fail-safe x-ray warning lights 
should be illuminated whenever an x-ray tube is energized. Provisions listed above concerning 
radiation safety regulations, shielding, training, and responsible personnel apply to x-ray tubes just 
as to radioactive sources. In addition, a log of the times and operating conditions should be kept 
whenever an x-ray tube is energized. Finally, an additional hazard present with x-ray tubes is the 
danger of electric shock from the high voltage supply. The danger of electric shock is as substantial 
as the danger from radiation but is often overlooked because of its familiarity. 

5.2 Radiation monitoring equipment should be used with the handling of the instrument. 
The operator and the surrounding environment should be monitored continually for analyst 
exposure to radiation. Thermal luminescent detectors (TLD) in the form of badges and rings are 
used to monitor operator radiation exposure. The TLDs should be worn in the area of most 
frequent exposure. The maximum permissible whole-body dose from occupational exposure is 5 
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Roentgen Equivalent Man (REM) per year. Possible exposure pathways for radiation to enter the 
body are ingestion, inhaling, and absorption. The best precaution to prevent radiation exposure 
is distance and shielding. 

5.3 Refer to Chapter Three for guidance on some proper safety protocols. 

6.0 EQUIPMENT AND SUPPLIES 

6.1 FPXRF Spectrometer: An FPXRF spectrometer consists of four major components: 
(1) a source that provides x-rays; (2) a sample presentation device; (3) a detector that converts x-
ray-generated photons emitted from the sample into measurable electronic signals; and (4) a data 
processing unit that contains an emission or fluorescence energy analyzer, such as an MCA, that 
processes the signals into an x-ray energy spectrum from which elemental concentrations in the 
sample may be calculated, and a data display and storage system. These components and 
additional, optional items, are discussed below. 

6.1.1 Excitation Sources: Most FPXRF instruments use sealed radioisotope 
sources to produce x-rays in order to irradiate samples. The FPXRF instrument may contain 
between one and three radioisotope sources. Common radioisotope sources used for 
analysis for metals in soils are iron (Fe)-55, cadmium (Cd>109, americium (Am)-241, and 
curium (Cm)-244. These sources may be contained in a probe along with a window and the 
detector; the probe is connected to a data reduction and handling system by means of a 
flexible cable. Alternatively, the sources, window, and detector may be included in the same 
unit as the data reduction and handling system. 

The relative strenglh of the radioisotope sources is measured in units of millicuries 
(mCi). All other components of the FPXRF system being equal, the stronger the source, the 
greater the sensitivity and precision of a given instrument. Radioisotope sources undergo 
constant decay. In fact, it is this decay process that emits the primary x-rays used to excite 
samples for FPXRF analysis. The decay of radioisotopes is measured in "half-lives." The 
half-life of a radioisotope is defined as the length of time required to reduce the radioisotopes 
strength or activity by half. Developers of FPXRF technologies recommend source 
replacement at regular intervals based on the source's half-life. The characteristic x-rays 
emitted from each of the different sources have energies capable of exciting a certain range 
of analytes in a sample. Table 2 summarizes the characteristics of four common radioisotope 
sources. 

X-ray tubes have higher radiation output, no intrinsic lifetime limit, produce constant 
output over their lifetime, and do not have the disposal problems of radioactive sources but 
are just now appearing in FPXRF instruments An electrically-excited x-ray tube operates by 
bombarding an anode with electrons accelerated by a high voltage. The electrons gain an 
energy in electron volts equal to the accelerating voltage and can excite atomic transitions in 
the anode, which then produces characteristic x-rays. These characteristic x-rays are emitted 
through a window which contains the vacuum required for the electron acceleration. An 
important difference between x-ray tubes and radioactive sources is that the electrons which 
bombard the anode also produce a continuum of x-rays across a broad range of energies in 
addition to the characteristic x-rays. This continuum is weak compared to the characteristic 
x-rays but can provide substantial excitation since it covers a broad energy range. It has the 
undesired property of producing background in the spectrum near the analyte x-ray lines 
when it is scattered by the sample. For this reason a filter is often used between the x-ray 
tube and the sample to suppress the continuum radiation while passing the characteristic 
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x-rays from the anode. This filter is sometimes incorporated into the window of the x-ray tube. 
The choice of accelerating voltage is governed by the anode material, since the electrons 
must have sufficient energy to excite the anode, which requires a voltage greater than the 
absorption edge of the anode material. The anode is most efficiently excited by voltages 2 
to 2.5 times the edge energy (most x-rays per unit power to the tube), although voltages as 
low as 1.5 times the absorption edge energy will work. The characteristic x-rays emitted by 
the anode are capable of exciting a range of elements in the sample just as with a radioactive 
source. Table 3 gives the recommended operating voltages and the sample elements excited 
for some common anodes. 

6.1.2 Sample Presentation Device: FPXRF instruments can be operated in two 
modes: in situ and intrusive. If operated in the in situ mode, the probe window is placed in 
direct contact with the soil surface to be analyzed. When an FPXRF instrument is operated 
in the intrusive mode, a soil or sediment sample must be collected, prepared, and placed in 
a sample cup. For most FPXRF instruments operated in the intrusive mode, the probe is 
rotated so that the window faces upward. A protective sample cover is placed over the 
window, and the sample cup is placed on top of the window inside the protective sarnp'e 
cover for analysis. 

6.1.3 Detectors: The detectors in the FPXRF instruments can be either solid-state 
detectors or gas-filled, proportional counter detectors. Common solid-state detectors include 
mercuric iodide (Hgl?), silicon pin diode and lithium-drifted silicon Si(Li). The Hgl 2 detector 
is operated at a moderately subambient temperature controlled by a low power thermoelectric 
cooler. The silicon pin diode detector also is cooled via the thermoelectric Peltier effect. The 
Si(Li) detector must be cooled to at least -90 °C either with liquid nitrogen or by thermoelectric 
cooling via the Peltier effect. Instruments with a Si(Li) detector have an internal liquid nitrogen 
dewar with a capacity of 0.5 to 1.0 liter. Proportional counter detectors are rugged and 
lightweight, which are important features of a field portable detector. However, the resolution 
of a proportional counter detector is not as good as that of a solid-state detector. The energy 
resolution of a detector for characteristic x-rays is usually expressed in terms of full width at 
half-maximum (FWHM) height of the manganese KQ peak at 5.89 keV. The typical resolutions 
of the above mentioned detectors are as follows: HgI2-270 eV; silicon pin diode-250 eV; 
Si(Li)-170 eV; and gas-filled, proportional counter-750 eV. 

During operation of a solid-state detector, an x-ray photon strikes a biased, solid-state 
crystal and loses energy in the crystal by producing electron-hole pairs. The electric charge 
produced is collected and provides a current pulse that is directly proportional to the energy 
of the x-ray photon absorbed by the crystal of the detector. A gas-filled, proportional counter 
detector is an ionization chamber filled with a mixture of noble and other gases. An x-ray 
photon entering the chamber ionizes the gas atoms. The electric charge produced is 
collected and provides an electric signal that is directly proportional to the energy of the x-ray 
photon absorbed by the gas in the detector. 

6.1.4 Data Processing Units: The key component in the data processing unit of an 
FPXRF instrument is the MCA. The MCA receives pulses from the detector and sorts them 
by their amplitudes (energy level). The MCA counts pulses per second to determine the 
height of the peak in a spectrum, which is indicative of the target analyte's concentration. The 
spectrum of element peaks are built on the MCA. The MCAs in FPXRF instruments have 
from 256 to 2,048 channels. The concentrations of target analytes are usually shown in parts 
per million on a liquid crystal display (LCD) in the instrument. FPXRF instruments can store 
both spectra and from 100 to 500 sets of numerical analytical results. Most FPXRF 
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instruments are menu-driven from software built into the units or from PCs. Once the 
data-storage memory of an FPXRF unit is full, data can be downloaded by means of an RS-
232 port and cable to a PC. 

6.2 Spare battery chargers. 

6.3 Polyethylene sample cups: 31 millimeters (mm) to 40 mm in diameter with collar, or 
equivalent (appropriate for FPXRF instrument). 

6.4 X-ray window film: Mylar7", Kapton™, Spectrolene™, polypropylene, or equivalent; 2.5 
to 6.0 micrometers (urn) thick. 

6.5 Mortar and pestle: glass, agate, or aluminum oxide; for grinding soil and sediment 
samples. 

6.6 Containers: glass or plastic to store samples. 

6.7 Sieves: 60-mesh (0.25 mm), stainless-steel, Nylon, or equivalent for preparing soil and 
sediment samples. 

6.8 Trowels: for smoothing soil surfaces and collecting soil samples. 

6.9 Plastic bags: used for collection and homogenization of soil samples. 

6.10 Drying oven: standard convection or toaster oven, for soil and sediment samples that 
require drying. 

7.0 REAGENTS AND STANDARDS 

7.1 Pure Element Standards: Each pure, single-element standard is intended to produce 
strong characteristic x-ray peaks of the element of interest only. Other elements present must not 
contribute to the fluorescence spectrum. A set of pure element standards for commonly sought 
analytes is supplied by the instrument manufacturer, if required for the instrument; not all 
instruments require the pure element standards. The standards are used to set the region of 
interest (ROI) for each element. They also can be used as energy calibration and resolution check 
samples. 

7.2 Site-specific Calibration Standards: Instruments that employ fundamental parameters 
(FP) or similar mathematical models in minimizing matrix effects may not require SSCS. If the FP 
calibration model is to be optimized or if empirical calibration is necessary, then SSCSs must be 
collected, prepared, and analyzed. 

7.2.1 The SSCS must be representative of the matrix to be analyzed by FPXRF. 
These samples must be well homogenized. A minimum of ten samples spanning the 
concentration ranges of the analytes of interest and of the interfering elements must be 
obtained from the site. A sample size of 4 to 8 ounces is recommended, and standard glass 
sampling jars should be used. 

7.2.2 Each sample should be oven-dried for 2 to 4 hours at a temperature of less 
than 150°C. If mercury is to be analyzed, a separate sample portion must remain undried, 
as heating may volatilize the mercury. When the sample is dry, all large, organic debris and 
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nonrepresentative material, such as twigs, leaves, roots, insects, asphalt, and rock should be 
removed. The sample should be ground with a mortar and pestle and passed through a 60-
mesh sieve. Only the coarse rock fraction should remain on the screen. 

7.2.3 The sample should be homogenized by using a riffle splitter or by placing 150 
to 200 grams of the dried, sieved sample on a piece of kraft or butcher paper about 1.5 by 1.5 
feet in size. Each corner of the paper should be lifted alternately, rolling the soil over on itself 
and toward the opposite corner. The soil should be rolled on itself 20 times. Approximately 
5 grams of the sample should then be removed and placed in a sample cup for FPXRF 
analysis. The rest of the prepared sample should be sent off site for ICP or AA analysis. The 
method use for confirmatory analysis should meet the data quality objectives of the project. 

7.3 Blank Samples: The blank samples should be from a "clean" quartz or silicon dioxide 
matrix that is free of any analytes at concentrations above the method detection limits. These 
samples are used to monitor for cross-contamination and laboratory-induced contaminants or 
interferences. 

7.4 Standard Reference Materials: Standard reference materials (SRM) are standards 
containing certified amounts of metals in soil or sediment. These standards are used for accuracy 
and performance checks of FPXRF analyses. SRMs can be obtained from the National Institute 
of Standards and Technology (NIST), the U.S. Geological Survey (USGS), the Canadian National 
Research Council, and the national bureau of standards in foreign nations. Pertinent NIST SRMs 
for FPXRF analysis include 2704, Buffalo River Sediment; 2709, San Joaquin Soil; and 2710 and 
2711, Montana Soil. These SRMs contain soil or sediment from actual sites that has been 
analyzed using independent inorganic analytical methods by many different laboratories. 

8.0 SAMPLE COLLECTION, PRESERVATION, AND STORAGE 

Sample handling and preservation procedures used in FPXRF analyses should follow the 
guidelines in Chapter Three, Inorganic Analytes. 

9.0 QUALITY CONTROL 

9.1 Refer to Chapter One for additional guidance on quality assurance protocols. All field 
data sheets and quality control data should be maintained for reference or inspection. 

9.2 Energy Calibration Check: To determine whether an FPXRF instrument is operating 
within resolution and stability tolerances, an energy calibration check should be run. The energy 
calibration check determines whether the characteristic x-ray lines are shifting, which would indicate 
drift within the instrument. As discussed in Section 4.10, this check also serves as a gain check 
in the event that ambient temperatures are fluctuating greatly (> 10 to 20°F). 

The energy calibration check should be run at a frequency consistent with manufacturers 
recommendations. Generally, this would be at the beginning of each working day, after the 
batteries are changed or the instrument is shut off, at the end of each working day, and at any other 
time when the instrument operator believes that drift is occurring during analysis. A pure element 
such as iron, manganese, copper, or lead is often used for the energy calibration check. A 
manufacturer-recommended count time per source should be used for the check. 

9.2.1 The instrument manufacturer's manual specifies the channel or kiloelectron 
volt level at which a pure element peak should appear and the expected intensity of the peak. 
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The intensity and channel number of the pure element as measured using the radioactive 
source should be checked and compared to the manufacturer's recommendation. If the 
energy calibration check does not meet the manufacturer's criteria, then the pure element 
sample should be repositioned and reanalyzed. If the criteria are still not met, then an energy 
calibration should be performed as described in the manufacturer's manual. With some 
FPXRF instruments, once a spectrum is acquired from the energy calibration check, the peak 
can be optimized and realigned to the manufacturer's specifications using their software. 

9.3 Blank Samples: Two types of blank samples should be analyzed for FPXRF analysis: 
instrument blanks and method blanks. An instrument blank is used to verify that no contamination 
exists in the spectrometer or on the probe window. 

9.3.1 The instrument blank can be silicon dioxide, a Teflon block, a quartz block, 
"clean" sand, or lithium carbonate. This instrument blank should be analyzed on each 
working day before and after analyses are conducted and once per every twenty samples. 
An instrument blank should also be analyzed whenever contamination is suspected by the 
analyst. The frequency of analysis will vary with the data quality objectives of the project. A 
manufacturer-recommended count time per source should be used for the blank analysis. 
No element concentrations above the method detection limits should be found in the 
instrument blank. If concentrations exceed these limits, then the probe window and the check 
sample should be checked for contamination. If contamination is not a problem, then the 
instrument must be "zeroed" by following the manufacturer's instructions. 

9.3.2 A method blank is used to monitor for laboratory-induced contaminants or 
interferences. The method blank can be "clean" silica sand or lithium carbonate that 
undergoes the same preparation procedure as the samples. A method blank must be 
analyzed at least daily. The frequency of analysis will depend on the data quality objectives 
of the project. To be acceptable, a method blank must not contain any analyte at a 
concentration above its method detection limit. If an analyte's concentration exceeds its 
method detection limit, the cause of the problem must be identified, and all samples analyzed 
with the method blank must be reanalyzed. 

9.4 Calibration Verification Checks: A calibration verification check sample is used to 
check the accuracy of the instrument and to assess the stability and consistency of the analysis for 
the analytes of interest. A check sample should be analyzed at the beginning of each working day, 
during active sample analyses, and at the end of each working day. The frequency of calibration 
checks during active analysis will depend on the data quality objectives of the project. The check 
sample should be a well characterized soil sample from the site that is representative of site 
samples in terms of particle size and degree of homogeneity and that contains contaminants at 
concentrations near the action levels. If a site-specific sample is not available, then an NIST or 
other SRM that contains the analytes of interest can be used to verify the accuracy of the 
instrument. The measured value for each target analyte should be within ±20 percent (%D) of the 
true value for the calibration verification check to be acceptable. If a measured value falls outside 
this range, then the check sample should be reanalyzed. If the value continues to fall outside the 
acceptance range, the instrument should be recalibrated, and the batch of samples analyzed before 
the unacceptable calibration verification check must be reanalyzed. 

9.5 Precision Measurements: The precision of the method is monitored by analyzing a 
sample with low, moderate, or high concentrations of target analytes. The frequency of precision 
measurements will depend on the data quality objectives for the data. A minimum of one precision 
sample should be run per day. Each precision sample should be analyzed 7 times in replicate. It 
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is recommended that precision measurements be obtained for samples with varying concentration 
ranges to assess the effect of concentration on method precision. Determining method precision 
for analytes at concentrations near the site action levels can be exlremely important if the FPXRF 
results are to be used in an enforcement action; therefore, selection of at least one sample with 
target analyte concentrations at or near the site action levels or levels of concern is recommended. 
A precision sample is analyzed by the instrument for the same field analysis time as used for other 
project samples. The relative standard deviation (RSD) of the sample mean is used to assess 
method precision. For FPXRF data to be considered adequately precise, the RSD should not be 
greater than 20 percent with the exception of chromium. RSD values for chromium should not be 
greater than 30 percent. 

The equation for calculating RSD is as follows: 

RSD = (SD/Mean Concentration) x 100 

where: 

RSD = Relative standard deviation for the precision measurement for 
the analyte 

SD = Standard deviation of the concentration for the analyte 
Mean Concentration = Mean concentration for the analyte 

The precision or reproducibility of a measurement will improve with increasing count time, 
however, increasing the count time by a factor of 4 will provide only 2 times better precision, so 
there is a point of diminishing return. Increasing the count time also improves the detection limit, 
but decreases sample throughput. 

9.6 Detection Limits: Results for replicate analyses of a low-concentration sample, SSCS, 
or SRM can be used to generate an average site-specific method detection and quantitation limits. 
In this case, the method detection limit is defined as 3 times the standard deviation of the results 
for the low-concentration samples and the method quantitation limit is defined as 10 times the 
standard deviation of the same results. Another means of determining method detection and 
quantitation limits involves use of counting statistics. In FPXRF analysis, the standard deviation 
from counting statistics is defined as SD = (N)*, where SD is the standard deviation for a target 
analyte peak and N is the net counts for the peak of the analyte of interest (i.e., gross counts minus 
background under the peak). Three times this standard deviation would be the method detection 
limit and 10 times this standard deviation would be the method quantitation limit. If both of the 
above mentioned approaches are used to calculate method detection limits, the larger of the 
standard deviations should be used to provide the more conservative detection limits. 

This SD based detection limit criteria must be used by the operator to evaluate each 
measurement for its useability. A measurement above the average calculated or manufacturer's 
detection limit, but smaller than three times its associated SD, should not be used as a quantitative 
measurement. Conversely, if the measurement is below the average calculated or manufacturer's 
detection limit, but greater than three times its associated SD. It should be coded as an estimated 
value. 

9.7 Confirmatory Samples: The comparability of the FPXRF analysis is determined by 
submitting FPXRF-analyzed samples for analysis at a laboratory. The method of confirmatory 
analysis must meet the project and XRF measurement data quality objectives. The confirmatory 
samples must be splits of the well homogenized sample material. In some cases the prepared 
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sample cups can be submitted. A minimum of 1 sample for each 20 FPXRF-anaiyzed samples 
should be submitted for confirmatory analysis. This frequency will depend on data quality 
objectives. The confirmatory analyses can also be used to verify the quality of the FPXRF data. 
The confirmatory samples should be selected from the lower, middle, and upper range of 
concentrations measured by the FPXRF. They should also include samples with analyte 
concentrations at or near the site action levels. The results of the confirmatory analysis and FPXRF 
analyses should be evaluated with a least squares linear regression analysis. If the measured 
concentrations span more than one order of magnitude, the data should be log-transformed to 
standardize variance which is proportional to the magnitude of measurement. The correlation 
coefficient (r2) for the results should be 0.7 or greater for the FPXRF dala to be considered 
screening level data. If the r2 is 0.9 or greater and inferential statistics indicate the FPXRF data and 
the confirmatory data are statistically equivalent at a 99 percent confidence level, the data could 
potentially meet definitive level data criteria. 

10.0 CALIBRATION AND STANDARDIZATION 

10.1 Instrument Calibration: Instrument calibration procedures vary among FPXRF 
instruments. Users of this method should follow the calibration procedures outlined in the 
operator's manual for each specific FPXRF instrument. Generally, however, three types of 
calibration procedures exist for FPXRF instruments: FP calibration, empirical calibration, and the 
Compton peak ratio or normalization method. These three types of calibration are discussed below. 

10.2 Fundamental Parameters Calibration: FP calibration procedures are extremely 
variable. An FP calibration provides the analyst with a "standardless" calibration. The advantages 
of FP calibrations over empirical calibrations include the following: 

No previously collected site-specific samples are required, although 
site-specific samples with confirmed and validated analytical results for all 
elements present could be used. 

Cost is reduced because fewer confirmatory laboratory results or 
calibration standards are required. 

However, the analyst should be aware of the limitations imposed on FP calibration by particle 
size and matrix effects. These limitations can be minimized by adhering to the preparation 
procedure described in Section 7.2. The two FP calibration processes discussed below are based 
on an effective energy FP routine and a back scatter with FP (BFP) routine. Each FPXRF FP 
calibration process is based on a different iterative algorithmic method. The calibration procedure 
for each routine is explained in detail in the manufacturer's user manual for each FPXRF 
instrument; in addition, training courses are offered for each instrument. 

10.2.1 Effective Energy FP Calibration: The effective energy FP calibration is 
performed by the manufacturer before an instrument is sent to the analyst. Although SSCS 
can be used, the calibration relies on pure element standards or SRMs such as those 
obtained from NIST for the FP calibration. The effective energy routine relies on the 
spectrometer response to pure elements and FP iterative algorithms to compensate for 
various matrix effects. 

Alpha coefficients are calculated using a variation of the Sherman equation, which 
calculates theoretical intensities from the measurement of pure element samples. These 
coefficients indicate the quantitative effect of each matrix element on an analyte's measured 
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x-ray intensity. Next, the Lachance Traill algorithm is solved as a set of simultaneous 
equations based on the theoretical intensities. The alpha coefficients are then downloaded 
into the specific instrument. 

The working effective energy FP calibration curve must be verified before sample 
analysis begins on each working day, after every 20 samples are analyzed, and at the end 
of sampling. This verification is performed by analyzing either an NIST SRM or an SSCS that 
is representative of the site-specific samples. This SRM or SSCS serves as a calibration 
check. A manufacturer-recommended count time per source should be used for the 
calibration check. The analyst must then adjust the y-intercept and slope of the calibration 
curve to best fit the known concentrations of target analytes in the SRM or SSCS. 

A percent difference (%D) is then calculated for each target analyte. The %D should 
be within ±20 percent of the certified value for each analyte. If the %D falls outside this 
acceptance range, then the calibration curve should be adjusted by varying the slope of the 
line or the y-intercept value for the analyte. The SRM or SSCS is reanalyzed until the %D 
falls within ±20 percent. The group of 20 samples analyzed before an out-of-control 
calibration check should be reanalyzed. 

The equation to calibrate %D is as follows: 

%D = ( ( C s - C J / C J x 1 0 0 

where: 

%D = Percent difference 
C k = Certified concentration of standard sample 
C s = Measured concentration of standard sample 

10.2.2 BFP Calibration: BFP calibration relies on the ability of the liquid nitrogen-
cooled, Si(Li) solid-state detector to separate the coherent (Compton) and incoherent 
(Rayleigh) backscatter peaks of primary radiation. These peak intensities are known to be 
a function of sample composition, and the ratio of the Compton to Rayleigh peak is a function 
of the mass absorption of the sample. The calibration procedure is explained in detail in the 
instrument manufacturer's manual. Following is a general description of the BFP calibration 
procedure. 

The concentrations of all detected and quantified elements are entered into the 
computer software system. Certified element results for an NIST SRM or confirmed and 
validated results for an SSCS can be used. In addition, the concentrations of oxygen and 
silicon must be entered; these two concentrations are not found in standard metals analyses. 
The manufacturer provides silicon and oxygen concentrations for typical soil types. Pure 
element standards are then analyzed using a manufacturer-recommended count time per 
source. The results are used to calculate correction factors in order to adjust for spectrum 
overlap of elements. 

The working BFP calibration curve must be verified before sample analysis begins on 
each working day, after every 20 samples are analyzed, and at the end of the analysis. This 
verification is performed by analyzing either an NIST SRM or an SSCS that is representative 
of the site-specific samples. This SRM or SSCS serves as a calibration check. The standard 
sample is analyzed using a manufacturer-recommended count time per source to check the 
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calibration curve. The analyst must then adjust the y-intercept and slope of the calibration 
curve to best fit the known concentrations of target analytes in the SRM or SSCS. 

A %D is then calculated for each target analyte. The %D should fall within ±20 
percent of the certified value for each analyte. If the %D falls outside this acceptance range, 
then the calibration curve should be adjusted by varying the slope of the line the y-intercept 
value for the analyte. The standard sample is reanalyzed until the %D falls within ±20 percent. 
The group of 20 samples analyzed before an out-of-control calibration check should be 
reanalyzed. 

10.3 Empirical Calibration: An empirical calibration can be performed with SSCS, site-
typical standards, or standards prepared from metal oxides. A discussion of SSCS is included in 
Section 7.2; if no previously characterized samples exist for a specific site, site-typical standards 
can be used. Site-typical standards may be selected from commercially available characterized 
soils or from SSCS prepared for another site. The site-typical standards should closely 
approximate the site's soil matrix with respect to particle size distribution, mineralogy, and 
contaminant analytes. If neither SSCS nor site-typical standards are available, it is possible to 
make gravimetric standards by adding metal oxides to a "clean" sand or silicon dioxide matrix that 
simulates soil. Metal oxides can be purchased from various chemical vendors. If standards are 
made on site, a balance capable of weighing items to at least two decimal places is required. 
Concentrated ICP or AA standard solutions can also be used to make standards. These solutions 
are available in concentrations of 10,000 parts per million, thus only small volumes have to be 
added to the soil. 

An empirical calibration using SSCS involves analysis of SSCS by the FPXRF instrument and 
by a conventional analytical method such as ICP or AA. A total acid digestion procedure should 
be used by the laboratory for sample preparation. Generally, a minimum of 10 and a maximum of 
30 well characterized SSCS, site-typical standards, or prepared metal oxide standards are required 
to perform an adequate empirical calibration. The number of required standards depends on the 
number of analytes of interest and interfering elements. Theoretically, an empirical calibration with 
SSCS should provide the most accurate data for a site because the calibration compensates for 
site-specific matrix effects. 

The first step in an empirical calibration is to analyze the pure element standards for the 
elements of interest. This enables the instrument to set channel limits for each element for spectral 
deconvolution. Next the SSCS, site-typical standards, or prepared metal oxide standards are 
anatyzed using a count time of 200 seconds per source or a count time recommended by the 
manufacturer. This will produce a spectrum and net intensity of each analyte in each standard. 
The analyte concentrations for each standard are then entered into the instrument software; these 
concentrations are those obtained from the laboratory, the certified results, or the gravimetrically 
determined concentrations of the prepared standards. This gives the instrument analyte values to 
regress against corresponding intensities during the modeling stage. The regression equation 
correlates the concentrations of an analyte with its net intensity. 

The calibration equation is developed using a least squares fit regression analysis. After the 
regression terms to be used in the equation are defined, a mathematical equation can be developed 
to calculate the analyte concentration in an unknown sample. In some FPXRF instruments, the 
software of the instrument calculates the regression equation. The software uses calculated 
intercept and slope values to form a multiterm equation. In conjunction with the software in the 
instrument, the operator can adjust the multiterm equation to minimize interelement interferences 
and optimize the intensity calibration curve. 
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It is possible to define up to six linear or nonlinear terms in the regression equation. Terms 
can be added and deleted to optimize the equation. The goal is to produce an equation with the 
smallest regression error and the highest correlation coefficient. These values are automatically 
computed by the software as the regression terms are added, deleted, or modified. It is also 
possible to delete data points from the regression line if these points are significant outliers or if 
they are heavily weighing the data. Once the regression equation has been selected for an analyte, 
the equation can be entered into the software for quantitation of analytes in subsequent samples. 
For an empirical calibration to be acceptable, the regression equation for a specific analyte should 
have a correlation coefficient of 0.98 or greater or meet the DQOs of the project. 

In an empirical calibration, one must apply the DQOs of the project and ascertain critical or 
action levels for the analytes of interest. It is within these concentration ranges or around these 
action levels that the FPXRF instrument should be calibrated most accurately. It may not be 
possible to develop a good regression equation over several orders of analyte concentration. 

10.4 Compton Normalization Method: The Compton normalization method is based on 
analysis of a single, certified standard and normalization for the Compton peak. The Compton peak 
is produced from incoherent backscattering of x-ray radiation from the excitation source and is 
present in the spectrum of every sample. The Compton peak intensity changes with differing 
matrices. Generally, matrices dominated by lighter elements produce a larger Compton peak, and 
those dominated by heavier elements produce a smaller Compton peak. Normalizing to the 
Compton peak can reduce problems with varying matrix effects among samples. Compton 
normalization is similar to the use of internal standards in organics analysis. The Compton 
normalization method may not be effective when analyte concentrations exceed a few percent. 

The certified standard used for this type of calibration could be an NIST SRM such as 2710 
or 2711. The SRM must be a matrix similar to the samples and must contain the analytes of 
interests at concentrations hear those expected in the samples. First, a response factor has to be 
determined for each analyte. This factor is calculated by dividing the net peak intensity by the 
analyte concentration. The net peak intensity is gross intensity corrected for baseline interference. 
Concentrations of analytes in samples are then determined by multiplying the baseline corrected 
analyte signal intensity by the normalization factor and by the response factor. The normalization 
factor is the quotient of the baseline corrected Compton KQ peak intensity of the SRM divided by 
that of the samples. Depending on the FPXRF instrument used, these calculations may be done 
manually or by the instrument software. 

11.0 PROCEDURE 

11.1 Operation of the various FPXRF instalments will vary according to the manufacturers' 
protocols. Before operating any FPXRF instrument, one should consult the manufacturer's manual. 
Most manufacturers recommend that their instruments be allowed to warm up for 15 to 30 minutes 
before analysis of samples. This will help alleviate drift or energy calibration problems later on in 
analysis. 

11.2 Each FPXRF instrument should be operated according to the manufacturer's 
recommendations. There are two modes in which FPXRF instruments can be operated: in situ and 
intrusive. The in situ mode involves analysis of an undisturbed soil sediment or sample. Intrusive 
analysis involves collection and preparation of a soil or sediment sample before analysis. Some 
FPXRF instruments can operate in both modes of analysis, while others are designed to operate 
in only one mode. The two modes of analysis are discussed below. 
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11.3 For in situ analysis, one requirement is that any large or nonrepresentative debris be 
removed trom the soil surface before analysis. This debris includes rocks, pebbles, leaves, 
vegetation, roots, and concrete. Another requirement is that the soil surface be as smooth as 
possible so that the probe window will have good contact with the surface. This may require some 
leveling of the surface with a stainless-steel trowel. During the study conducted to provide data for 
this method, this modest amount of sample preparation was found to take less than 5 minutes per 
sample location. The last requirement is that the soil or sediment not be saturated with water. 
Manufacturers stale that their FPXRF instruments will perform adequately for soils with moisture 
contents of 5 to 20 percent but will not perform well for saturated soils, especially if ponded water 
exists on the surface. Another recommended technique for in situ analysis is to tamp the soil to 
increase soil density and compactness for better repeatability and representativeness. This 
condition is especially important for heavy element analysis, such as barium. Source count times 
for in situ analysis usually range from 30 to 120 seconds, but source count times will vary among 
instruments and depending on required detection limits. 

11.4 For intrusive analysis of surface or sediment, it is recommended that a sample be 
collected from a 4- by 4-inch square that is 1 inch deep. This will produce a soil sample of 
approximately 375 grams or 250 cm 3, which is enough soil to fill an 8-ounce jar. The sample should 
be homogenized, dried, and ground before analysis. The sample can be homogenized before or 
after drying. The homogenization technique to be used after drying is discussed in Section 4.2. 
If the sample is homogenized before drying, it should be thoroughly mixed in a beaker or similar 
container, or if the sample is moist and has a high clay content, it can be kneaded in a plastic bag. 
One way to monitor homogenization when the sample is kneaded in a plastic bag is to add sodium 
fluorescein dye to the sample. After the moist sample has been homogenized, it is examined under 
an ultraviolet light to assess the distribution of sodium fluorescein throughout the sample. If the 
fluorescent dye is evenly distributed in the sample, homogenization is considered complete; if the 
dye is not evenly distributed, mixing should continue until the sample has been thoroughly 
homogenized. During the study conducted to provide data for this method, the homogenization 
procedure using the fluorescein dye required 3 to 5 minutes per sample. As demonstrated in 
Sections 13.5 and 13.7, homogenization has the greatest impact on the reduction of sampling 
variability. It produces little or no contamination. Often, it can be used without the more labor 
intensive steps of drying, grinding, and sieving given in Sections 11.5 and 11.6. Of course, to 
achieve the best data quality possible all four steps must be followed. 

11.5 Once the soil or sediment sample has been homogenized, it should be dried. This can 
be accomplished with a toaster oven or convection oven. A small aliquot of the sample (20 to 50 
grams) is placed in a suitable container for drying. The sample should be dried for 2 to 4 hours in 
the convection or toaster oven at a temperature not greater than 150°C. Microwave drying is not 
a recommended procedure. Field studies have shown that microwave drying can increase 
variability between the FPXRF data and confirmatory analysis. High levels of metals in a sample 
can cause arcing in the microwave oven, and sometimes slag forms in the sample. Microwave 
oven drying can also melt plastic containers used to hold the sample. 

11.6 The homogenized dried sample material should be ground with a mortar and pestle 
and passed through a 60-mesh sieve to achieve a uniform particle size. Sample grinding should 
continue until at least 90 percent of the original sample passes through the sieve. The grinding step 
normally takes an average of 10 minutes per sample. An aliquot of the sieved sample should then 
be placed in a 31.0-mm polyethylene sample cup (or equivalent) for analysis. The sample cup 
should be one-half to three-quarters full at a minimum. The sample cup should be covered with a 
2.5 um Mylar (or equivalent) film for analysis. The rest of the soil sample should be placed in a jar, 
labeled, and archived for possible confirmation analysis. All equipment including the mortar, pestle, 
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and sieves must be thoroughly cleaned so that any cross-contamination is below the MDLs of the 
procedure or DQOs of the analysis. 

12.0 DATA ANALYSIS AND CALCULATIONS 

Most FPXRF instruments have software capable of storing all analytical results and spectra. The 
results are displayed in parts per million and can be downloaded to a PC, which can provide a hard 
copy printout. Individual measurements that are smaller than three times their associated SD 
should not be used for quantitation. 

13.0 METHOD PERFORMANCE 

13.1 This section discusses four performance factors, field-based method detection limits, 
precision, accuracy, and comparability to EPA-approved methods. The numbers presented in 
Tables 4 through 9 were generated from data obtained from six FPXRF instruments. The soil 
samples analyzed by the six FPXRF instruments were collected from two sites in the United States. 
The soil samples contained several of the target analytes at concentrations ranging from nondetect 
to tens of thousands of mg/kg. 

13.2 The six FPXRF instruments included the TN 9000 and TN Lead Analyzer 
manufactured by TN Spectrace; the X-MET 920 with a SiLi detector and X-MET 920 with a gas-
filled proportional detector manufactured by Metorex, Inc.; the XL Spectrum Analyzer manufactured 
by Niton; and the MAP Spectrum Analyzer manufactured by Scitec. The TN 9000 and TN Lead 
Analyzer both have a Hgl ? detector. The TN 9000 utilized an Fe-55, Cd-109, and Am-241 source. 
The TN Lead Analyzer had only a Cd-109 source. The X-Met 920 with the SiLi detector had a Cd-
109 and Am-241 source. The X-MET 920 with the gas-filled proportional detector had only a Cd-
109 source. The XL Spectrum Analyzer utilized a silicon pin-diode detector and a Cd-109 source. 
The MAP Spectrum Analyzer utilized a solid-state silicon detector and a Cd-109 source. 

13.3 All data presented in Tables 4 through 9 were generated using the following 
calibrations and source count times. The TN 9000 and TN Lead Analyzer were calibrated using 
fundamental parameters using NIST SRM 2710 as a calibration check sample. The TN 9000 was 
operated using 100, 60, and 60 second count times for the Cd-109, Fe-55, and Am-241 sources, 
respectively. The TN Lead analyzer was operated using a 60 second count time for the Cd-109 
source. The X-MET 920 with the Si(Li) detector was calibrated using fundamental parameters and 
one well characterized site-specific soil standard as a calibration check. It used 140 and 100 
second count times for the Cd-109 and Am-241 sources, respectively. The X-MET 920 with the 
gas-filled proportional detector was calibrated empirically using between 10 and 20 well 
characterized site-specific soil standards. It used 120 second times for the Cd-109 source. The 
XL Spectrum Analyzer utilized NIST SRM 2710 for calibration and the Compton peak normalization 
procedure for quantitation based on 60 second count times for the Cd-109 source. The MAP 
Spectrum Analyzer was internally calibrated by the manufacturer. The calibration was checked 
using a well-characterized site-specific soil standard. It used 240 second times for the Cd-109 
source. 

13.4 Field-Based Method Detection Limits: The field-based method detection limits are 
presented in Table 4. The field-based method detection limits were determined by collecting ten 
replicate measurements on site-specific soil samples with metals concentrations 2 to 5 times the 
expected method detection limits. Based on these ten replicate measurements, a standard 
deviation on the replicate analysis was calculated. The method detection limits presented in Table 
4 are defined as 3 times the standard deviation for each analyte. 
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The field-based method detection limits were generated by using the count times discussed 
earlier in this section. All the field-based method detection limits were calculated for soil samples 
that had been dried and ground and placed in a sample cup with the exception of the MAP 
Spectrum Analyzer. This instrument can only be operated in the in situ mode, meaning the samples 
were moist and not ground. 

Some of the analytes such as cadmium, mercury, silver, selenium, and thorium were not 
detected or only detected at very low concentrations such thai a field-based method detection limit 
could not be determined. These analytes are not presented in Table 4. Other analytes such as 
calcium, iron, potassium, and titanium were only found at high concentrations (thousands of mg/kg) 
so that reasonable method detection limits could not be calculated. These analytes also are not 
presented in Table 4. 

13.5 Precision Measurements: The precision data is presented in Table 5. Each of the six 
FPXRF instruments performed 10 replicate measurements on 12 soil samples that had analyte 
concentrations ranging from nondetects to thousands of mg/kg. Each of the 12 soil samples 
underwent 4 different preparation techniques from in situ (no preparation) to dried and ground in 
a sample cup. Therefore, there were 48 precision data points for five of the instruments and 24 
precision points for the MAP Spectrum Analyzer. The replicate measurements were taken using 
the source count times discussed at the beginning of this section. 

For each detectable analyte in each precision sample a mean concentration, standard 
deviation, and RSD was calculated for each analyte. The data presented in Table 5 is an average 
RSD for the precision samples that had analyte concentrations at 5 to 10 times the MDL for that 
analyte for each instrument. Some analytes such as mercury, selenium, silver, and thorium were 
not detected in any of the precision samples so these analytes are not listed in Table 5. Some 
analytes such as cadmium, nickel, and tin were only detected at concentrations near the MDLs so 
that an RSD value calculated at 5 to 10 times the MDL was not possible. 

One FPXRF instrument collected replicate measurements on an additional nine soil samples 
to provide a better assessment of the effect of sample preparation on precision. Table 6 shows 
these results. The additional nine soil samples were comprised of three from each texture and had 
analyte concentrations ranging from near the detection limit of the FPXRF analyzer to thousands 
of mg/kg. The FPXRF analyzer only collected replicate measurements from three of the 
preparation methods; no measurements were collected from the in situ homogenized samples. The 
FPXRF analyzer conducted five replicate measurements of the in situ field samples by taking 
measurements at five different points within the 4-inch by 4-inch sample square. Ten replicate 
measurements were collected for both the intrusive undried and unground and intrusive dried and 
ground samples contained in cups. The cups were shaken between each replicate measurement. 

Table 6 shows that the precision dramatically improved from the in situ to the intrusive 
measurements. In general there was a slight improvement in precision when the sample was dried 
and ground. Two factors caused the precision for the in situ measurements to be poorer. The 
major factor is soil heterogeneity. By moving the probe within the 4-inch by 4-inch square, 
measurements of different soil samples were actually taking place within the square. Table 6 
illustrates the dominant effect of soil heterogeneity, it overwhelmed instrument precision when the 
FPXRF analyzer was used in this mode. The second factor that caused the RSD values to be 
higher for the in situ measurements is the fact that only five versus ten replicates were taken. A 
lesser number of measurements caused the standard deviation to be larger which in turn elevated 
the RSD values. 
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13.6 Accuracy Measurements: Five of the FPXRF instruments (not including the MAP 
Spectrum Analyzer) analyzed 18 SRMs using the source count times and calibration methods given 
at the beginning of this section. The 18 SRMs included 9 soil SRMs, 4 stream or river sediment 
SRMs, 2 sludge SRMs, and 3 ash SRMs. Each of the SRMs contained known concentrations of 
certain target analytes. A percent recovery was calculated for each analyte in each SRM for each 
FPXRF instrument. Table 7 presents a summary of this data. With the exception of cadmium, 
chromium, and nickel, the values presented in Table 7 were generated from the 13 soil and 
sediment SRMs only. The 2 sludge and 3 ash SRMs were included for cadmium, chromium, and 
nickel because of the low or nondelegable concentrations of these three analytes in the soil and 
sediment SRMs. 

Only 12 analytes are presented in Table 7. These are the analytes that are of environmental 
concern and provided a significant number of detections in the SRMs for an accuracy assessment. 
No data is presented for the X-MET 920 with the gas-filled proportional detector. This FPXRF 
instrument was calibrated empirically using site-specific soil samples. The percent recovery values 
from this instrument were very sporadic and the data did not lend itself to presentation in Table 7. 

Table 8 provides a more detailed summary of accuracy data for one FPXRF instrument (TN 
9000) for the 9 soil SRMs and 4 sediment SRMs. Table 8 shows the certified value, measured 
value, and percent recovery for five analytes. These analytes were chosen because they are of 
environmental concern and were most prevalently certified for in the SRM and detected by the 
FPXRF instrument. The first nine SRMs are soil and the last 4 SRMs are sediment. Percent 
recoveries for the four NIST SRMs were often between 90 and 110 percent for all analytes. 

13.7 Comparability: Comparability refers to the confidence with which one data set can be 
compared to another. In this case, FPXRF data generated from a large study of six FPXRF 
instruments was compared to SW-846 Methods 3050 and 6010 which are the standard soil 
extraction for metals and analysis by inductively coupled plasma. An evaluation of comparability 
was conducted by using linear regression analysis. Three factors were determined using the linear 
regression. These factors were the y-intercept, the slope of the line, and the coefficient of 
determination (r 2). 

As part of the comparability assessment, the effects of soil type and preparation methods 
were studied. Three soil types (textures) and four preparation methods were examined during the 
study. The preparation methods evaluated the cumulative effect of particle size, moisture, and 
homogenization on comparability. Due to the large volume of data produced during this study, 
linear regression data for six analytes from only one FPXRF instrument is presented in Table 9. 
Similar trends in the data were seen for all instruments. 

Table 9 shows the regression parameters for the whole data set, broken out by soil type, and 
by preparation method. The soil types are as follows: soil 1-sand; soil 2-loam; and soil 3—silty 
clay. The preparation methods are as follows: preparation 1-in situ in the field; preparation 2-in 
situ, sample collected and homogenized; preparation 3-intrusive, with sample in a sample cup but 
sample still wet and not ground; and preparation 4-sample dried, ground, passed through a 40-
mesh sieve, and placed in sample cup. 

For arsenic, copper, lead, and zinc, the comparability to the confirmatory laboratory was 
excellent with r2 values ranging from 0.80 to 0.99 for all six FPXRF instruments. The slopes of the 
regression lines for arsenic, copper, lead, and zinc, were generally between 0.90 and 1.00 
indicating the data would need to be corrected very little or not at all to match the confirmatory 
laboratory data. The r2 values and slopes of the regression lines for barium and chromium were 
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not as good as for the other for analytes, indicating the data would have to be corrected to match 
the confirmatory laboratory. 

Table 9 demonstrates that there was little effect of soil type on the regression parameters for 
any of the six analytes. The only exceptions were for barium in soil 1 and copper in soil 3. In both 
of these cases, however, it is actually a concentration effect and not a soil effect causing the poorer 
comparability. All barium and copper concentrations in soil 1 and 3, respectively, were less than 
350 mg/kg. 

Table 9 shows there was a preparation effect on the regression parameters for all six 
analytes. With the exception of chromium, the regression parameters were primarily improved 
going from preparation 1 to preparation 2. In this step, the sample was removed from the soil 
surface, all targe debris was removed, and the sample was thoroughly homogenized. The 
additional two preparation methods did little to improve the regression parameters. This data 
indicates that homogenization is the most critical factor when comparing the results. It is essential 
that the sample sent to the confirmatory laboratory match the FPXRF sample as closely as 
possible. 

Section 11.0 of this method discusses the time necessary for each of the sample preparation 
techniques. Based on the data quality objectives for the project, an analyst must decide if it is worth 
the extra time required to dry and grind the sample for small improvements in comparability. 
Homogenization requires 3 to 5 minutes. Drying the sample requires one to two hours. Grinding 
and sieving requires another 10 to 15 minutes per sample. Lastly, when grinding and sieving is 
conducted, time must be allotted to decontaminate the mortars, pestles, and sieves. Drying and 
grinding the samples and decontamination procedures will often dictate that an extra person be on 
site so that the analyst can keep up with the sample collection crew. The cost of requiring an extra 
person on site to prepare samples must be balanced with the gain in data quality and sample 
throughput. 

13.8 The following documents may provide additional guidance and insight on this method 
and technique: 

13.8.1 Hewitt, A.D. 1994. "Screening for Metals by X-ray Fluorescence 
Spectrometry/Response Factor/Compton K 0 Peak Normalization Analysis." American 
Environmental Laboratory. Pages 24-32. 

13.8.2 Piorek, S., and J.R. Pasmore. 1993. "Standardless, In Situ Analysis of 
Metallic Contaminants in the Natural Environment With a PC-Based, High Resolution Portable 
X-Ray Analyzer." Third International Symposium on Field Screening Methods for Hazardous 
Waste and Toxic Chemicals. Las Vegas, Nevada. February 24-26,1993. Volume 2, Pages 
1135-1151. 

14.0 POLLUTION PREVENTION 

14.1 Pollution prevention encompasses any technique that reduces or eliminates the 
quantity and/or toxicity of waste at the point of generation. Numerous opportunities for pollution 
prevention exist in laboratory operation. The EPA has established a preferred hierarchy of 
environmental management techniques that places pollution prevention as the management option 
of first choice. Whenever feasible, laboratory personnel should use pollution prevention techniques 
to address their waste generation. When wastes cannot be feasibly reduced at the source, the 
Agency recommends recycling as the next best option. 
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14.2 For information about pollution prevention that may be applicable to laboratories and 
research institutions consult Less is Better: Laboratory Chemical management for Waste Reduction 
available from the American Chemical Society's Department of Government Relations and Science 
Policy, 1155 16th Street N.W., Washington D.C. 20036, (202) 872-4477. 

15.0 WASTE MANAGEMENT 

The Environmental Protection Agency requires that laboratory waste management practices 
be conducted consistent with all applicable rules and regulations. The Agency urges laboratories 
to protect the air, water, and land by minimizing and controlling all releases from hoods and bench 
operations, complying with the tetter and spirit of any sewer discharge permits and regulations, and 
by complying with all solid and hazardous waste regulations, particularly the hazardous waste 
identification rules and land disposal restrictions. For further information on waste management, 
consult The Waste Management Manual for Laboratory Personnel available from the American 
Chemical Society at the address listed in Sec. 14.2. 

16.0 REFERENCES 

1. Metorex. X-MET 920 User's Manual. 

2. Spectrace Instruments. 1994. Energy Dispersive X-ray Fluorescence Spectrometry: An 
Introduction. 

3. TN Spectrace. Spectrace 9000 Field Portable/Benchtop XRF Training and Applications 
Manual. 

4. Unpublished SITE data, recieved from PRC Environment Management, Inc. 

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA 

The pages to follow contain Tables 1 through 9 and a method procedure flow diagram. 
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TABLE 1 
INTERFERENCE FREE DETECTION LIMITS 

Analyte Chemical 
Abstract 

Series Number 

Detection Limit in 
Quartz Sand 

(milligrams per kilogram) 

Antimony (Sb) 7440-36-0 40 

Arsenic (As) 7440-38-0 40 

Barium (Ba) 7440-39-3 20 

Cadmium (Cd) 7440-43-9 100 

Calcium (Ca) 7440-70-2 70 

Chromium (Cr) 7440-47-3 150 

Cobalt (Co) 7440-48-4 60 

Copper(Cu) 7440-50-8 50 

Iron (Fe) 7439-89-6 60 

Lead(Pb) 7439-92-1 20 

Manganese (Mn) 7439-96-5 70 

Mercury (Hg) 7439-97-6 30 

Molybdenum (Mo) 7439-93-7 10 

Nickel (Ni) 7440-02-0 50 

Potassium (K) 7440-09-7 200 

Rubidium (Rb) 7440-17-7 10 

Selenium (Se) 7782-49-2 40 

Silver (Ag) 7440-22-4 70 

Strontium (Sr) 7440-24-6 10 

Thallium (Tl) 7440-28-0 20 

Thorium (Th) 7440-29-1 10 

Tin (Sn) 7440-31-5 60 

Titanium (Ti) 7440-32-6 50 

Vanadium (V) 7440-62-2 50 

Zinc (Zn) 7440-66-6 50 

Zirconium (Zr) 7440-67-7 10 

Source: References 1, 2, and 3 
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TABLE 2 
SUMMARY OF RADIOISOTOPE SOURCE CHARACTERISTICS 

Source Activity 
(mCi) 

Half-Life 
(Years) 

Excitation Energy 
(keV) 

Elemental Analysis Range 

Fe-55 20-50 2.7 5.9 Sulfur to Chromium 
Molybdenum to Barium 

K Lines 
L Lines 

Cd-109 5-30 1.3 22.1 and 87.9 Calcium to Rhodium 
Tantalum to Lead 
Barium to Uranium 

K L :nes 
K Lines 
L Lines 

Am-241 5-30 458 26.4 and 59.6 Copper to Thulium 
Tungsten to Uranium 

K Lines 
L Lines 

Cm-244 60-100 17.8 14.2 Titanium to Selenium 
Lanthanum to Lead 

K Lines 
L Lines 

Source: Reference 1, 2, and 3 

TABLE 3 
SUMMARY OF X-RAY TUBE SOURCE CHARACTERISTICS 

Anode 
Material 

Recommended 
Voltage Range 

(kV) 

K-a!pha 
Emission 

(keV) 

Elemental Analysis Range 

Cu 18-22 8.04 Potassium to Cobalt 
Silver to Gadolinium 

K Lines 
L Lines 

Mo 40-50 17.4 Cobalt to Yttrium 
Europium to Radon 

K Lines 
L Lines 

Ag 50-65 22.1 Zinc to Technicium 
Ytterbium to Neptunium 

K Lines 
L Lines 

Source: Reference 4 

Notes: The sample elements excited are chosen by taking as the lower limit the same ratio of 
excitation line energy to element absorption edge as in Table 2 (approximately 0.45) and the 
requirement that the excitation line energy be above the element absorption edge as the upper 
limit (L2 edges used for L lines). K-beta excitation lines were ignored. 
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TABLE 4 
FIELD-BASED METHOD DETECTION LIMITS (mg/kgy 

Analyte 

Instrument 

Analyte TN 
9000 

TN Lead 
Analyzer 

X-MET 920 
(SiLi 

Detector) 

X-MET 920 
(Gas-Filled 
Detector) 

XL 
Spectrum 
Analyzer 

MAP 
Spectrum 
Analyzer 

Antimony 55 NR NR NR NR NR 

Arsenic 60 50 55 50 110 225 

Barium 60 NR 30 400 NR NR 

Chromium 200 460 210 110 900 NR 

Cobalt 330 NR NR NR NR NR 

Copper 85 115 75 100 125 525 

Lead 45 40 45 100 75 165 

Manganese 240 340 NR NR NR NR 

Molybdenum 25 NR NR NR 30 NR 

Nickel 100 NR NA NA NA NR 

Rubidium 30 NR NR NR 45 NR 

Strontium 35 NR NR NR 40 NR 

Tin 85 NR NR NR NR NR 

Zinc 80 95 70 NA 110 NA 

Zirconium 40 NR NR NR 25 NR 

Source: Reference 4 

y MDLs are related to the total number of counts taken. See Section 13.3 for count times 
used to generate this table. 

NR Not reported. 
NA Not applicable; analyte was reported but was not at high enough concentrations for 

method detection limit to be determined. 
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TABLE 5 
PRECISION 

Analyte 
Average Relative Standard Deviation for Each Instrument 

at 5 to 10 Times the MDL Analyte 

TN 
9000 

TN Lead 
Analyzer 

X-MET 920 
(SiLi 

Detector) 

X-MET 920 
(Gas-Filled 
Detector) 

XL 
Spectrum 
Analyzer 

MAP 
Spectrum 
Analyzer 

Antimony 6.54 NR NR NR NR NR 

Arsenic 5.33 4.11 3.23 1.91 12.47 6.68 

Barium 4.02 NR 3.31 5.91 NR NR 

Cadmium 29.84° NR 24.80a NR NR NR 

Calcium 2.16 NR NR NR NR NR 

Chromium 22.25 25.78 22.72 3.91 30.25 NR 

Cobalt 33.90 NR NR NR NR NR 

Copper 7.03 9.11 8.49 9.12 12.77 14.86 

Iron 1.78 1.67 1.55 NR 2.30 NR 

Lead 6.45 5.93 5.05 7.56 6.97 12.16 

Manganese 27.04 24.75 NR NR NR NR 

Molybdenum 6.95 NR NR NR 12.60 NR 

Nickel 30.853 NR 24.92° 20.923 NA NR 

Potassium 3.90 NR NR NR NR NR 

Rubidium 13.06 NR NR NR 32.69 s NR 

Strontium 4.28 NR NR NR 8.86 NR 

Tin 24.323 NR NR NR NR NR 

Titanium 4.87 NR NR NR NR NR 

Zinc 7.27 7.48 4.26 2.28 10.95 0.83 

Zirconium 3.58 NR NR NR 6.49 NR 

Source: Reference 4 

3 These values are biased high because the concentration of these analytes in the soil 
samples was near the detection limit for that particular FPXRF instrument. 

NR Not reported. 
NA Not applicable; analyte was reported but was below the method detection limit. 
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TABLE 6 
PRECISION AS AFFECTED BY SAMPLE PREPARATION 

Analyte 
Average Relative Standard Deviation for Each Preparation Method 

Analyte 

In Situ-Field 
Intrusive-

Undried and Unground 
Intrusive-

Dried and Ground 

Antimony 30.1 15.0 14.4 

Arsenic 22.5 5.36 3.76 

Barium 17.3 3.38 2.90 

Cadmium3 41.2 30.8 28.3 

Calcium 17.5 1.68 1.24 

Chromium 17.6 28.5 21.9 

Cobalt 28.4 31.1 28.4 

Copper 26.4 10.2 7.90 

Iron 10.3 1.67 1.57 

Lead 25.1 8:55 6.03 

Manganese 40.5 12.3 13.0 

Mercury ND ND ND 

Molybdenum 21.6 20.1 19.2 

Nickel3 29.8 20.4 18.2 

Potassium 18.6 3.04 2.57 

Rubidium 29.8 16.2 18.9 

Selenium ND 20.2 19.5 

Silver3 31.9 31.0 29.2 

Strontium 15.2 3.38 3.98 

Thallium 39.0 16.0 19.5 

Thorium NR NR NR 

Tin ND 14.1 15.3 

Titanium 13.3 4.15 3.74 

Vanadium NR NR NR 

Zinc 26.6 13.3 11.1 

Zirconium 20.2 5.63 5.18 

Source: Reference 4 

a These values may be biased high because the concentration of these analytes in the soil 
samples was near the detection limit. 

ND Not detected. 
NR Not reported. 

CD-ROM 6200 - 27 Revision 0 
January 1998 



TABLE 7 
ACCURACY 

Analyte 

Instrument 

Analyte 
TN 9000 TN Lead Analyzer X-MET 920 (SiLi Detector) XL SDectrum Analyzer 

Analyte n Range 
of 

% Rec. 

Mean 
% Rec. 

SD n Range 
of 

% Rec. 

Mean 
% 

Rec. 

SD n Range 
of 
% 

Rec. 

Mean 
% 

Rec 

SD n Range 
of 

% Rec. 

Mean 
% 

Rec. 

SD 

Sb 2 100-149 124.3 NA 

As 5 68-115 92.8 17.3 5 44-105 83.4 23.2 4 9.7-91 47.7 39.7 5 38-535 189.8 206 
Ba 9 98-198 135.3 36.9 — „ 9 18-848 168.2 262 

Cd 2 99-129 114.3 NA 6 81-202 110.5 45.7 

Cr 2 99-178 138.4 NA „ „ _ 7 22-273 143.1 93.8 3 98-625 279.2 300 
Cu 8 61-140 95.0 28.8 6 38-107 79.1 27.0 11 10-210 111.8 72.1 8 95-480 203.0 147 

Fe 6 78-155 103.7 26.1 6 89-159 •102.3 28.6 6 48-94 80.4 16.2 6 26-187 108.6 52.9 
Pb 11 66-138 98.9 19.2 11 68-131 97.4 18.4 12 23-94 72.7 20.9 13 80-234 107.3 39.9 
Mn 4 81-104 93.1 9.70 3 92-152 113.1 33.8 

Ni 3 99-122 109.8 12.0 — „ „ .. 3 57-123 87,5 33.5 
Sr 8 110-178 132.6 23.8 7 86-209 125.1 39.5 
Zn 11 41-130 94.3 24.0 10 81-133 100.0 19.7 12 46-181 106.6 34.7 11 31-199 94.6 42.5 

Source: Reference 4 

n Number of samples that contained a certified value for the analyte and produced a detectable concentration from the FPXRF instrument 
SD Standard deviation. 
NA Not applicable; only two data points, therefore, a SD was not calculated. 
%Rec. Percent recovery. 

No data. 
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ACCURACY FOR TN 9000 

Standard 
Reference 
Material 

Arsenic Barium Copper Lead Zinc Standard 
Reference 
Material Cert. 

Cone. 
Meas. 
Cone. 

%Rec. Cert. 
Cone. 

Meas. 
Cone. 

%Rec. Cert. 
Cone. 

Meas. 
Cone. 

%Rec. Cert. 
Cone. 

Meas. 
Cone. 

%Rec. Cert. 
Cone. 

Meas. 
Cone. 

%Rec. 

RTC CRM-021 24.8 .ND NA 586 1135 193.5 4792 2908 60.7 144742 149947 103.6 546 224 40.9 

RTC CRM-020 397 429 92.5 22.3 ND NA 753 583 77.4 5195 3444 66.3 3022 3916 129.6 

BCR CRM 143R -- -- -- -- - 131 105 80.5 180 206 114.8 1055 1043 99.0 

BCR CRM 141 - „ -- -- - - 32.6 \ 'D NA 29.4 ND NA 81.3 ND NA 

USGS GXR-2 25.0 ND NA 2240 2946 131.5 76.0 106 140.2 690 742 107.6 53C 596 112.4 

USGS GXR-6 330 294 88.9 1300 2581 198.5 66.0 ND NA 101 80.9 80.1 *18 ND NA 

NIST 2711 105 104 99.3 726 801 110.3 114 ND NA 1162 1172 100.9 35C 333 94,9 

NIST 2710 626 722 115.4 707 782 110.6 2950 2834 96.1 5532 5420 98.0 6952 6476 93.2 

NIST 2709 17.7 ND NA 968 950 98.1 34.6 ND NA 18.9 ND NA 106 93.5 93.0 

NIST 2704 23.4 ND NA 414 443 107.0 98.6 105 106.2 161 167 103.5 438 427 97.4 

CNRC PACS-1 211 143 67.7 -- 772 NA 452 302 66.9 404 332 82.3 824 611 74.2 

SARM-51 -- - 335 466 139.1 268 373 139.2 5200 7199 138.4 2200 2676 121.6 

SARM-52 - - - 410 527 128.5 219 193 88.1 1200 1107 92.2 264 215 81.4 

Source: Reference 4 

a All concentrations in milligrams per kilogram. 
%Rec. Percent recovery. 
ND Not detected. 
NA • Not applicable. 

No data. 
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TABLE 9 
REGRESSION PARAMETERS FOR COMPARABILITY1 

Arsenic Barium Copper 

n r2 Int. Slope n r2 Int. Slope n r3 Int. Slope 
All Data 824 0.94 1.62 0.94 1255 0.71 60.3 0.54 984 0.93 2.19 0.93 
Soil 1 368 0.96 1.41 0.95 393 0.05 42.6 0.11 385 0.94 1.26 0.99 
Soil 2 453 0.94 1.51 0.96 462 0.56 30.2 0.66 463 0.92 2.09 0.95 
Soil 3 — ~ — — 400 0.85 44.7 0.59 136 0.46 16.60 0.57 
Prep 1 207 0.87 2.69 0.85 312 0.64 53.7 0.55 256 0.87 3.89 0.87 
Prep 2 208 0,97 1.38 0.95 315 0.67 64.6 0.52 246 0.96 2.04 0.93 
Prep 3 204 0.96 1.20 0.99 315 0.78 64.6 0.53 236 0.97 1.45 0.99 
Prep 4 205 0.96 1.45 0.98 313 0.81 58.9 0.55 246 0.96 1.99 0.96 

Lead Zinc Chromium 
n r2 

Int. Slope n r2 

Int. Slope n r2 Int. Slope 
All Data 1205 0.92 1.66 0.95 1103 0.89 1.86 0.95 280 0.70 64.6 0.42 
Soil 1 357 0.94 1.41 0.96 329 0.93 1.78 0.93 — — , 

Soil 2 451 0.93 1.62 0.97 423 0.85 2.57 0.90 — 

Soil 3 397 0.90 2.40 0.90 351 0.90 1.70 0.98 186 0.66 38.9 0.50 
Prep 1 305 0.80 2.88 0.86 286 0.79 3.16 0.87 105 0.80 66.1 0.43 
Prep 2 298 0.97 1.41 0,96 272 0.95 1.86 0.93 77 0.51 81.3 0.36 
Prep 3 302 0.98 1.26 0.99 274 0.93 1.32 1.00 49 0.73 53.7 0.45 
Prep 4 300 0.96 1.38 1.00 271 0.94 1.41 1.01 49 0.75 31.6 0.56 

Source: Reference 4 

Log-transformed data 
n Number of data points 
r2 Coefficient of determination 
Int. Y-intercept 
— No applicable data 

CD-ROM 6200 - 30 Revision 0 
January 1998 
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METHOD 6200 

FIELD PORTABLE X-RAY FLUORESCENCE SPECTROMETRY FOR THE 
DETERMINATION OF ELEMENTAL CONCENTRATIONS IN SOIL AND SEPIMENT 

1 1 . 1 F o l l o w m a n u f a c t u r e r s ' m B n u o t 
lo r o p e i a t i o n o l F P X R F i n s t u i m e n l D l i o n . 

1 t . 3 R e m o v e d e b r i s f r o m 
s o i l s u r f a c e a n d l e v e l 

s u r f a c e , i f n e c e s s a r y . T o p 
sor t t o i n c r e a s e d e n s i t y 

a n d c o m p a c t n e s s . 

1 1 . 4 CoJlCCt com pic from 
a 4 x 4 inch square of 

SOt). 

1 1 . 3 P e r f o r m a n a l y s i s . F o l l o w p r e p a r a t i o n 
p r o c e d u r e t o a c h i e v e 

y o u r D O O s . 

I t . 4 T h o r o u g h l y mbc s o m p l e 
i n a b e a t t e i o r p l a s t i c b a g . M o n i t o r 

h o m o g e n i ? e t r o n w i t h s o d i u m 
f l u o r e s c e i n d y e . 

1 1 . 5 D r y 2 0 - 5 0 g r o m s oT 
s o m p l e Tor 2 - 4 h o u r s o 

t e m p , n o g r c o i e i t h a n 1 5 0 ° C . 

1 1 . 6 G r o u n d s a m p l e u n t i l 9 0 % 
of o r i g i n a l s a m p l e p a s s e s 
t h r o u g h a 6 0 - m e s h s i e v e . 

1 1 . 6 P l a c e s a m p l e i n 
p o r y e t h y t e n e s a m p l e c u p a n d 

p e r f o r m a n a r y s i s . 

CD-ROM 6200 - 31 Revision 0 
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STANDARD OPERATING PROCEDURE P a 9 e 1 o f 4 

T i t l e : E v aluation of Metals Data f o r the Cater March 20 03 
Contract Laboratory Program Number: HW-2 
Appendix A . l : Data Assessment N a r r a t i v e Revision: 12 

CASE: 34156 SITE: MATTEO & SON, INC. SOIL: 20 

SDG: MB1ZT0 LAB: CELMIC WATER: 0 

CONTRACTOR: W-RST REVIEWER: J. BULICH /.ESAT OTHER: 0 

A VAT.TDATION flags -The following flags have been applied in red by the data validator and must be considered by the data 

user. 

j _This flag indicates the result qualified as estimated. 

Red-Line -A red-line drawn through a sample result indicates unusable value. The red-lined data are known to 
contain significant errors based on documented information and must not be used by the data user. 

Fully Usable Data -The results that do not carry "J" or "red-line" are fully usable. 

Contractual Qualifiers -The legend of contractual qualifiers applied by the lab on Form I's is found on page B-24 of 
SOW ILM05.2 

A.2.2. The data assessment is given below and on the attached sheets. 

This case consists of twenty (20) soil samples collected at the Matteo & Son, Inc. between 4/27/05 and 4/29/05 for 
? S S S ^ y and cyanide analysis according to the USEPA CLP SOW No. ILM05.3 Samples 
MB 1ZT3/MB1ZT9 were the field duplicate pair for this sampling event. Matrix spike, laboratory duplicate and 
serial dilution analyses were performed on sample MB1ZT6. 

A7peTEPA T e c t e r a D i ^ b ^ F t o n (TDF) only me Tollowng criteria were reviewed ^ J ^ T ^ ^ ^ S 
T L T C R Q L Standard, Matrix Spike (soil), ICS, Laboratory Duplicate, Field Duplicate, ICP Send M u ^ . » d 
Field Blank The qualifiers applied on Form Is and CADRE EXCEL spreadsheets were based on ESAT data review 
of the above-mentioned criteria. For all other criteria see the attached CADRE reports. 

ICP INTERFERENCE CHECK SAMPLE 

The ICP Interference Check Sample recovery was outside the control Iknits of ± 2 0 % ^ ™ " ^ ^ ^ 
value of Se (188 193 & 206%) & Tl (125, 122 & 125%) in the ICS AB solution when the sample concentration o 
^ ^ L 50% of the respective concentration in the ICS AB Solution. Ail associated positiv^= resets for 
Tl have been considered estimated and flagged "J". All associated positive results for Se have been flagged R -

Tl — > MB1ZT4 & MB1ZT5. 
»R". Se—> MB1ZT5. 



MIM2.20144 

STANDARD OPERATING PROCEDURE Page 3 o f 4 
T i t l e : E v a l u a t i o n o f M e t a l s Data f o r t h e Date: March 2003 

C o n t r a c t L a b o r a t o r y Program Number: HW-2 
Appendix A . l : Data Assessment N a r r a t i v e R e v i s i o n : 12 

A.2.2. (continuation) 

ICP SERIAL DILUTION 
The ICP serial dilution analysis yielded percent differences greater than 10 but less than 100 when the initial 
concentration was equal to or greater than 50 X MDL for Co (%D = 12). All associated sample results 
greater than MDL have been considered estimated and flagged "J". 

"J": Co — > MB1ZT0 — > MB1ZT9 & MB1ZW0 — > MB1ZYV9. 

PERCENT SOLIDS 

The percent solids was less than 50 but greater than 10 for sample MB1ZT1 (33%). All sample results not 
previously qualified have been considered estimated and flagged "J". 

"J": — > all analytes not previously qualified in MB1ZT1. 
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STANDARD OPERATING PROCEDURE Page 5 o f 4 
T i t l e : E v a l u a t i o n o f Metals Data f o r the Date: March 2003 

Contract Laboratory Program Number: HW-2 
Appendix A . l : Data Assessment N a r r a t i v e R e v i s i o n : 12 

CONTRACT NON-COMPLIANCE 
(SMO REPORT) 

Region Review of Uncontrolled Hazardous Waste 
Site contract Laboratory Data Package 

CASE NO. 34156 

The hard copied (laboratory name) CEIMIC 
Inorganic data package received at Region II has been reviewed and the quality assurance and performance date 
summarized. The data reviewed included: 
SMO Sample No.: 

Cone. & Matrix: 

Contract No. ( ) requires that specific analytical work be done and that associated reports be provided b y ^ ^ 
contractor to the Regions, EMSL-LV, and SMO. The general criteria used to determine the performance were bas^P 
on an examination of: 

- Data Completeness - Duplicate Analysis Results 
- Matrix Spike Results - Blank Analysis Results 
- Calibration Standards Results - MSA Results 

Items of non-compliancewith the above contract are described below. 

Comments: N/A 

JB 
Reviewer's Initial 



Lab Name: 

ab Code: 

SOW No . : 

Ce imic C o r p o r a t i o n 

CBIMIC 

I L M 0 5 . 3 

Case No: 34156 

USEPA - CLP 

COVER PAGE 

Contract: 68-W-02-063 

NRAS No.: 

MIM2.20146 

RECEIVER 

MAY 2 6 2005 ' 
HAZ. WASTE SUPPORT S E ^ 

SDG No: MB1ZT0 

Were ICP-AES and ICP-MS interelement c o r r e c t i o n s 
applied? 

Here ICP-AES and ICP-MS background c o r r e c t i o n s 
applied? 

I f yes, were raw data generated before 
a p p l i c a t i o n of background co r r e c t i o n s ? 

Comments: 

EPA Sample No. Lab Sample ID 

MB1ZTO 050419-01 
MB1ZT1 050419-02 
MB1ZT2 050419-03 
MB1ZT3 050419-04 
MB1ZT4 050419-05 
MB1ZT5 050419-06 
MB1ZT6 050419-07 
MB1ZT6D 050419-07D 
MB1ZT6S 050419-07S 
MB1ZT7 050419-08 
MB1ZT8 050419-09 
MB1ZT9 050419-10 
MB1ZWO 050419-11 
MB1ZW1 050419-12 
MB1ZW2 050419-13 
MB1ZW3 050419-14 
MB1ZW4 050419-15 
MB1ZW5 050419-16 
MB1ZW6 050419-17 
MB1ZW7 050419-18 

ICP-AES ICP-MS 

(Yes/N6) YES NO 

(Yes/No) YES NO 

(Yes/No) NO '. NO 

I c e r t i f y t h a t t h i s data package i s i n compliance w i t h the terms and c o n d i t i o n s of the 
co n t r a c t , both t e c h n i c a l l y and f o r completeness, f o r other than the c o n d i t i o n s d e t a i l e d 
above. Release of the data contained i n t h i s hardcopy data package and i n the computer-readable data 
submitted on d i s k e t t e (or v i a an a l t e r n a t e means of e l e c t r o n i c 
transmission, i f approved i n advance by USEPA) has been a u t h o r i z e d by the Laboratory 
™—ager or the Manager's designee, as v e r i f i e d by the f o l l o w i n g signature. 

Signature: Name: Ryan Montalbano 

Date: { ? - \ / & - o o T~ T i t l e : I n o r g a n i c L a b S u p e r v i s o r ( J o n ! . 

COVER PAGE I L M 0 5 . 3 



MIM2.20I47 
USEPA - CLP 

COVER PAGE 

Lab Name: 

i b Code : 

SOW N o . : 

C e i m i c C o r p o r a t i o n 

CEIMTC 

I L M 0 5 . 3 

Case N o : 3 4 1 5 6 

EPA Sample N o . 

MB1ZW8 

MB1ZW9 

C o n t r a c t : 6 8 - W - 0 2 - 0 6 3 

NRAS N o . : 

Lab Sample I D 

0 5 0 4 1 9 - 1 9 

0 5 0 4 1 9 - 2 0 

SDG No: M B 1 Z T 0 

f e r e ICP-AES and ICP-MS i n t e r e l e m e n t c o r r e c t i o n s 
a p p l i e d ? 

Jere ICP-AES and ICP-MS b a c k g r o u n d c o r r e c t i o n s 
a p p l i e d ? 

I f y e s , we re r a w d a t a g e n e r a t e d b e f o r e 
application of background corrections? 

* 

Comments: 

(Yes/No) 

(Yes/No) 

(Yes/No) 

ICP-AES ICP-MS 

YES NO 

YES NO 

NO NO ' 

I c e r t i f y t h a t t h i s data package i s i n compliance w i t h the terms and c o n d i t i o n s of the 
c o n t r a c t , both t e c h n i c a l l y and f o r completeness, f o r o t h e r than the c o n d i t i o n s d e t a i l e d 
ibove. Release of the data contained i n t h i s hardcopy data package and i n the computer-readable data 
jubm i t t e d on d i s k e t t e (or v i a an a l t e r n a t e means of e l e c t r o n i c 
t ransmission, i f approved i n advance by USEPA) has been a u t h o r i z e d by the Laboratory 
Manager or the Manager's designee, as v e r i f i e d by the f o l l o w i n g s i g n a t u r e . ''• 4 

Name: Ryan M o n t a l b a n o 

T i t l e : I n o r g a n i c T.ah> S u p e r v i s o r 

COVER PAGE 



SDG Narrative 

MIM2.20148 

RECEfVEQ-\ 
MAY 2 6 2005 U 

Laboratory Name: Ceimic Corporation ^ W A S T E s u pP°RT SEC. 
Case No.: 34156 
SDG No.: MB1ZT0 
Contract: 68W02063 
Ceimic Project No.: 050419 

The following ILM05.3 (ICP-AES) twenty soil samples were received at Ceimic Corporation on 
April 15,2005: 

EPA ID Ceimic ID 
MB1ZT0 050419-01 
MB1ZT1 050419-02 
MB1ZT2 050419-03 
MB1ZT3 050419-04 
MB1ZT4 050419-05 
MB1ZT5 050419-06 
MB1ZT6 050419-07 
MB1ZT6D 050419-07D 
MB1ZT6S 050419-07S 
MB1ZT7 050419-08 
MB1ZT8 050419-09 
MB1ZT9 050419-10 
MB1ZW0 050419-11 
MB1ZWI 050419-12 
MB1ZW2 050419-13 
MB1ZW3 050419-14 
MB1ZW4 050419-15 
MB1ZW5 050419-16 
MB1ZW6 050419-17 
MB1ZW7 050419-18 
MB1ZYV8 050419-19 
MB1ZW9 050419-20 

Comments on Data Package: 

The Traffic Reports / Chains of Custody (TR/COCs) for for Case 34156 indicated that the 
samples were received for Total Metals analysis. This differed from the Scheduling . 
Notification Form, which indicated that samples were to be received for Total Metals 
analysis by ICP-AES, for Total Mercury analysis by CVAA, and for Total Cyanide 
analysis by automated spectrophotometry. After consultation with Mike Benboffof the- ' 
Sample Management Office, the samples were processed for the analyses indicated on'the.'' 
Scheduling Notification Form (Total Metals / Mercury / Cyanide). 

0003 



MIM2.20149 

The samples were prepared and analyzed in accordance with the Inorganic Statement of 
Work (SOW) ELM05.3. 

When ICP-AES and CVAA raw data have been reprocessed in an SDG, the words 
"Reprocessed on" followed by the date and time of reprocessing will sometimes be 
printed in the header of each standard and sample raw data report. The word 
"Reprocessed" is used when the original sequence data is regenerated after it was 
collected and processed with incorrect information (such as sample information, standard 
nomenclature) or settings (such as background correction, internal standard, dilution 
factor, QC concentration, wrong EEC table, etc.) 

QA/QC Samples: 

Matrix spike and duplicate analysis - as well as ICP fivefold serial dilution - were 
performed on sample MB1ZT6 as indicated on the TR/COC. A post-digestion spike was 
required for Antimony and Selenium due to low recoveries in the matrix spike sample. 
Mercury recovery was high in the matrix spike sample; however, the SOW JJLM05.3 does 
not require a post-digestion spike for this analyte. 

Observations: 

A "U" flag in the C column on the Form IA-LN or any other form indicates that the 
concentration of that analyte in the sample is undetected at the experimentally-determined 
method detection limit (MDL). I f any analyte is detected at a concentration between the 
Contract Required Quantitation Limit (CRQL) and the MDL, a "J" flag is shown in the C 
column on the form. 

The "N" qualifier applies to Sb, Hg and Se for the matrix spike recoveries outside of QC 
limits. The."*" qualifier applies to Al , Ba, Pb, Hg and Ni for high concentration 
difference between sample MB 1ZT6 and its duplicate. The "E" qualifier applies to Cobalt 
for high concentration difference between sample MB1ZT6 and its serial dilution. • 

Lead is detected in samples MB1ZT1 and MB1ZT4 at concentrations exceeding the 
experimentally-determined linear range of the ICP-AES instrument. The sample 
digestates were diluted and reanalyzed; this reanalysis is indicated by a "D" qualifier on 
the Form IA-IN. 

Due to a software limitation, please note that all ICP-AES target analytes are reported on 
the Form HB-IN for the CRQL Check (CRT) standard, even though seven target anajytes" 
(Al, Ba, Ca, Fe, Mg, K, Na) do not require such monitoring. 

Deviations from Contract: 

None. 

0004 
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End of SDG Narrative. 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. Release of 
the data contained in this hardcopy data package has been authorized by the Laboratory Manager 
or his designee, as verified by the following signature. 

05/25/2005 
Date 

Supervisor,- Inorganic Laboratories 

0005 
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SAMPLE DELIVERY GROUP (SDG) 
TRAFFIC REPORT (TR) COVERSHEET 

Lab Name: Ceimic Corporation 

Case No.: 34156 

Contract No: 68W02063 

Lab Code: CELMIC 

Bid Lot: B 

Full Sample Analysis Price: 

RECEIVE 

MAY 2 6 2005' 

HAZ. WASTE SUPPORT SEC. 

First Sample in SDG: MB1ZT0 . 
(Lowest EPA Sample Number in the first 
shipment of samples received under SDG.) 

Last Sample in SDG: MBIZW9 

Sample Receipt Date: 4/30/2005 

Sample Receipt Date: 4/30/2005 
(Highest EPA Sample Number in the last 
shipment of samples received under SDG.) 

EPA Sample Numbers in the SDG (listed in alphanumeric order by date received) 

1. MB1ZT0 11. MB1ZW0 

2. MB1ZT1 12. MB1ZW1 

3. MB1ZT2 13. MB1ZW2 

. 4. MB1ZT3 14. MB1ZW3 

5. MB1ZT4 15. MB1ZW4 

6. MB1ZT5 16. MB1ZW5 

7. MB1ZT6 17. MB1ZW6 

SVMB1ZT7 18. MB1ZW7 

9. MB1ZT8 19. MB1ZW8 

10. MB1ZT9 20. MB1ZW9 

Note: There are a maximum of 20field samples in an SDG. 

Attach Traffic Reports to this form in alphanumeric order by date received, 
(i.e. The order listed on this form) 

Signature Date 

L 0011 



USEPA - CLP 

3A-IN 

INORGANIC ANALYSIS DATA SHEET 

MIM2.20J52 

EPA SAMPLE NO. 

MB1ZT0 

l b Name: 

Lab Code-

C e i m i c C o r p o r a t i o n 

C B I M I C 

a t r i x ( s o i l / w a t e r ) t 

L e v e l ( Icw/med) : LOW 

S o l i d s : 7 9 . 0 

Case No . 

S O I L 

3 4 1 5 6 

C o n t r a c t : 

NRAS N o . : 

Lab Sample I D : 

D a t e R e c e i v e d : 

6 8 - W - 0 2 - 0 6 3 

SDG NO. : MB1ZT0 

0 5 0 4 1 9 - 0 1 

0 4 / 3 0 / 2 0 0 5 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : MG/KG 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 1490 P 

7440-36-0 Antimony 3.3 P 

7440-38-2 A r s e n i c 3.2 P 

7440-39-3 Barium 22.4 J X P 

7440-41-7 B e r y l l i u m j 0.15 J P 

7440-43-9 Cadmium 0.33 J P 

7440-70-2 Ca l c i u m I 670 P 

7440-47-3 Chromium 13.5 P 

7440-48-4 C o b a l t 2.7 P 

7440-50-8 Copper 16.1 P 

7439-89-6 I r o n 5440 P 

7439-92-1 Lead 153 V r P 

7439-95-4 Magnesium 245 J P 

7439-96-5 Manganese 48. 7 P 

7439-97-6 Mercury . 0.081 cv 
7440-02-0 N i c k e l 3.3 J p 

7440-09-7 P o t a s s i u m 206 J p 

7782-49-2 Selenium ] 3.0 —B- X p 

7440-22-4 S i l v e r 1.1 V p 

7440-23-5 Sodium I — 5 5 . 4 — —e— p 

7440-28-0 T h a l l i u m 2.8 TJ p 

7440-62-2 Vanadium 11.2 p 

7440-66-6 Z i n c 58.8 p 

57-12-5 Cyanide 0.44 J AS 

C o l o r B e f o r e : b r o w n 

Lor A f t e r : y e l l o w 

C l a r i t y B e f o r e : n / a 

C l a r i t y A f t e r : n / a 

T e x t u r e : m e d i u m 

A r t i f a c t s : 

Comments: 

Form I A - I N 
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USEPA - C L P 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB1ZT1 

ab Name: 

Lab Code: 

Ceimic C o r p o r a t i o n 

CEIMIC 

l a t r i x ( s o i l / w a t e r ) 

Leve l ( low/med): 

S o l i d s : 

Case N o . : 

SOIL 

LOW 

34156 

Con t r ac t : 

NRAS No . : 

Lab Sample ' ID: 

Date Received: 

68-W-02-063 

SDG NO.: 

050419-02 

0 4 / 3 0 / 2 0 0 5 

Concen t r a t ion U n i t s (ug/L o r mg/kg d r y w e i g h t ) : MG/KG 

CAS No. Ana ly t e Cone en t r a t i on 

7 4 2 9 - 9 0 - 5 

7 4 4 0 - 3 6 - 0 

7 4 4 0 - 3 8 - 2 

7440 -39 -3 

7440 -41 -7 

7440 -43 -9 

7 4 4 0 - 7 0 - 2 

7 4 4 0 - 4 7 - 3 

7 4 4 0 - 4 8 - 4 

7 4 4 0 - 5 O - 8 

7 4 3 9 - 8 9 r 6 

A l u m i n u m 

A n t i m o n y 

A r s e n i c 

B a r i u m 

B e r y l l i u m 

Cadmium 

C a l c i u m 

Chromium 

C o b a l t 

Copper 

I r o n 

7 4 3 9 - 9 2 - 1 

7 4 3 9 - 9 5 - 4 

7 4 3 9 - 9 6 - 5 

7 4 3 9 - 9 7 - 6 

7 4 4 0 - 0 2 - 0 

7 4 4 0 - 0 9 - 7 

7 7 8 2 - 4 9 - 2 

7 4 4 0 - 2 * 2 - 4 

7 4 4 0 - 2 3 - 5 

7 4 4 0 - 2 8 - 0 

7 4 4 0 - 6 2 - 2 

7 4 4 0 - 6 6 - 6 

5 7 - 1 2 - 5 

Lead 

Magnesium 

Manganese 

M e r c u r y 

N i c k e l 

P o t a s s i u m 

S e l e n i u m 

S i l v e r 

Sodium 

T h a l l i u m 

Vanadium 

10700 

7 1 . 8 

3 2 . 3 

162 

1.4 

3 . 7 

8 8 0 0 

8 9 . 8 

1 6 . 5 

216 

61800 

27900 

3 7 4 0 

1870 

0 . 96 

G1.4 

1250 

-9-rS-

2 . 6 

295 

6 . 6 

7 5 . 6 

X 

Z i n c 5 8 0 

Cyan ide 0 . 5 7 

X T 

x r 
N X 

T 
T 

x r 

T 
X 

J~ 

JL_L 

M 

CV 

AS 

MB1ZT0 

Color B e f o r e : b r o w n C l a r i t y Be fo re : n / a T e x t u r e : m e d i u m 
j , ; 

Color A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Form I A - I N 
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USEPA - C L P 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLB NO. 

MB1ZT2 

ab Name; C e i m i c C o r p o r a t i o n 

Lab Code; C E I M I C 

a t r i x ( s c i l / w a t e r ) 

L e v e l ( low/med): LOW 

8 5 . 4 

Case N o . : 34156 

S O I L 

C o n t r a c t : 

NRAS N o . : 

Lab Sample I D : 

Date R e c e i v e d : 

68-W-02-063 

SDG NO. : MB1ZT0 

0 5 0 4 1 9 - 0 3 

0 4 / 3 0 / 2 0 0 5 

S o l i d s : 

Concentration Units (ug/L or mg/kg dry w e i g h t ) : MG/KG 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum | 2890 \ r P 

7440-36-0 Antimony 1 6-2 U X T P 

7440-38-2 A r s e n i c 4 .2 P 

7440-39-3 Barium 23.6 N P 

7440-41-7 B e r y l l i u m 0.24 J P 

7440-43-9 Cadmium 0.17 J P 

7440-70-2 Calcium 1290 P 

7440-47-3 Chromium 7.8 P 

7440-48-4 C o b a l t ! 1-2 X T P 

7440-50-8 Copper 1 P 

7439-89-6 I r o n 5550 P 

7439-92-1 Lead 43.0 P 

7439-95-4 Magnesium 465 J P 

7439-96-5 Manganese 114 P 

7439-97-6 Mercury 0.097 cv 
7440-02-0 N i c k e l 3.8 j X p 

7440-09-7 Potassium j 294 j p 

7782-49-2 Selenium j "X . 7782-49-2 Selenium j "X . JT 

7440-22-4 S i l v e r 1.0 u P • 

7440-23-5 Sodium 7440-23-5 Sodium 23.1 J P 
7440-2B-0 T h a l l i u m 2.6 XJ p 

7440-62-2 Vanadium 11.7 . p 

7440-66-6 Zinc j 41.5 P 

57-12-5 Cyanide 2.9 [ u 1 AS 

brown C l a r i t y Before: n/a Texture: medium. 

y e l l o w C l a r i t y A f t e r n/a A r t i f a c t s : 

Comments: 

Form I A - I N 



MTM2.20I55 
USEPA - CLP 

IA-LN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

M B 1 Z T 3 

b Name: 

j a b Code: 

C e i m i c C o r p o r a t i o n 

C E I M I C Case N o . : 3 4 1 5 6 

SOIL i t r i x { s o i l / w a t e r ) : 

j e v e l (low/med): LOW 

So l i d s : 8 9.2 

Concentration U n i t s (ug/L or mg/kg dry weight) 

Contract: 

NRAS No.: 

Lab Sample ID: 

Date Received: 

MG/KG 

68-W-02-063 

SDG NO1. : 

050419-C4 

04/30/2005 

CAS No. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

57-12-5 

Analyte Concentration 

Aluminum 

Antimony 

A r s e n i c 

Barium 

B e r y l l i u m 

Cadmium 

Calcium 

Chromium 

C o b a l t 

Copper 

I r o n 

Lead 

Magnesium 

Manganese 

Mercu r y 

N i c k e l 

P o t a s s i u m 

Selenium 

S i l v e r 

Sodium 

T h a l l i u m 

Vanadium 

Z i n c 

Cyanide 

1820 

4.3 

9.9 

30.5 

0.17 

1.7 

1010 

9.8 

1.5 

28.1 

17800 

633 

406 

171 

0.18 

12. 0-

224 

1.1 

49.3" 

2.7 

8.6 

136 

2.8 V 

X T~ 

X 

X T 

S T 

M 

' P 

CV 

AS . 

MB1ZT0 

Color Before: brown 

Color A f t e r : y e l l o w 

C l a r i t y Before: n/a 

C l a r i t y A f t e r : n/a 

Texture: medium . 

A r t i f a c t s : • . • 

Comments: 

Form IA- I I I 



USEPA - CLP 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 

MIM2.20156 

EPA .SAMPLE NO. 

MJ31ZT4 

ab Name: 

Lab Cede: 

C e i m i c C o r p o r a t i o n 

C E I M I C Case No . 3 4 1 5 6 

a t r i x ( s o i l / w a t e r ) : S O I L 

L e v e l ( l o w / m e d ) : LOW 

7 7 . 7 

C o n t r a c t : 

NRAS N o . : 

Lab Sample I D : 

D a t e R e c e i v e d : 

68-W-02-063 

SDG NO. : MB1ZT0 

0 5 0 4 1 9 - 0 5 

0 4 / 3 0 / 2 0 0 5 

S o l i d s : 

Concentration Units (ug/L or mg/kg dry w e i g h t ) : MG/KG 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 3530 \ T P 

7440-36-0 Antimony | 31.9 VT P 

7440-38-2 A r s e n i c 25.7 P 

7440-39-3 Barium 243 V P 

7440-41-7 B e r y l l i u m 0.27 J * 
7440-43-9 Cadmium 5.1 P 

7440-70-2 Ca l c i u m 6140 P 

7440-47-3 Chromium 42.6 * 
7440-48-4 C o b a l t 4.6 P 

7440-50-8 Copper 296 P 

7439-89-6 I r o n 48200 1 * 
7439-92-1 Lead 15100 

7439-95-4 Magnesium 1970 1 * 
7439-96-5 Manganese 339 

7439-97-6 Mercu r y 2.8 7T»- 3- | cv 
7440-02-0 Nickel | 40.G— j P 
7440-09-7 P o t a s s i u m j 486 J 

7782-49-2 Selenium -4 .1 • —3B— "X P 

7440-22-4 S i l v e r 1.2 U 1 P 
7440-23-5 Sodium 101- — P 

7440-28-0 T h a l l i u m 1.2 r I P 

7440-62-2 Vanadium 28.0 ! p 

7440-66-6 Z i n c 783 1 p 

57-12-5 Cyanide | 0.07 J | AS 

C o l o r B e f o r e : b r o w n 

o r A f t e r : y e l l o w 

C l a r i t y B e f o r e : 

C l a r i t y A f t e r : 

n / a 

n / a 

T e x t u r e : m e d i u m 

A r t i f a c t s : 

Comments: 

Form I A - I N 



MIM2.20I57 
USEPA - CLP 

iA-nv 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB1ZT5 

ab Name: Ceimic C o r p o r a t i o n 

Lab Code: CEIMIC Case No. 34156 

a t r i x ( s o i l / w a t e r ) : SOIL 

Level (low/med): LOW 

So l i d s : 99.4 

Concentration U n i t s (ug/L or mg/kg dry weight) 

. Contract: 

NRAS No.: 

Lab Sample' ID: 

Date Received: 

68-W-02-063 

SDG NO. : MB1ZT0 

050419-06 

04/30/2005 

MG/KG 

CAS No. 

7429-90-5 

7440-36-0 

Analyte Concentration 

Aluminum 1790 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

57-12-5 

Antimony 0.40 

A r s e n i c 

Barium 

B e r y l l i u m 

Cadmium 

C a l c i u m 

Chromium 

C o b a l t 

Copper 

I r o n 

Lead 

Magnesium 

Manganese 

Mercury 

N i c k e l 

P o t a s s i u m 

Selenium 

S i l v e r 

Sodium 

T h a l l i u m 

Vanadium 

2.3 

21.4 

0.18 

0.33 

33700 

16. 9 

1.7 

176 

6670 

291 

19500 

137 

0.062 

10.5-

381 

S-rS-

0.92 

0.52 

9.3 

Z i n c 

Cyanide 

98.9 

2.5 

X 

-9-

X X 
X T 

X 

x x 

X T 

X 

M 

cv 

AS 

Color B e f o r e : b r o w n C l a r i t y Be fo re : n / a T e x t u r e : m e d i u m 

Color A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Form I A - I N 



USEPA - CLP 

I A I N 

INORGANIC ANALYSIS DATA SHEET 

MIM2.20i58 

EPA SAMPLE NO. 

M B 1 Z T 6 

.ab Name: C e i m i c C o r p o r a t i o n 

Lab Code: C E I M I C Case N o . : 3 4 1 5 6 

C o n t r a c t : 6 8 - W - 0 2 - 0 6 3 

NRAS N o . : SDG NO. : MB1ZT0 

l a t r i x ( s o i l / w a t e r ) : S O I L 

L e v e l ( l o w / m e d ) : LOW 

8 1 . 4 

Lab Sample I D : 0 5 0 4 1 9 - 0 7 

S o l i d s : 

C o n c e n t r a t i o n D h i t s ( u g / L o r m g / k g d r y w e i g h t ) : 

D a t e R e c e i v e d : 0 4 / 3 0 / 2 0 0 5 

MG/KG 

CAS No. Analyte Concentration C 0 1 M 
7429-90-5 Aluminum 4700 

7440-36-0 Antimony 9.1 P 

7440-38-2 A r s e n i c 16.7 1 P 

7440-39-3 Barium 120 X | P 
7440-41-7 B e r y l l i u m | 0.24 J [ p 

7440-43-9 Cadmium | 0.71 P 

7440-70-2 C a l c i u m 1 1110 1 P 

7440-47-3 Chromium 98.6 1 * 
7440-48-4 C o b a l t 3.8 X T P 

7440-50-8 Copper 303 1 * 
7439-89-6 I r o n j 36600 \ p 

7439-92-1 Lead | 3850 N T P 
7439-95-4 Magnesium t 475 J P 

7439-96-5 Manganese 171 P 
7439-97-6 M e r c u r y ' 0.60 cv 
7440-02-0 N i c k e l 15.-4— X. p 
7440-09-7 P o t a s s i u m 348 J p 
7782-49-2 Selenium 1 3 p . —©- p 
7440-22-4 S i l v e r 1.1 TJ p 
7440-23-5 Sodium 50.2 — J — i p 
7440-28-0 T h a l l i u m 2.8 U • p 
7440-62-2 Vanadium 18.4 1 p. • 
7440-66-6 Z i n c 328 1 p 

57-12-5 Cyanide J 0.72 J | AS 

C o l o r B e f o r e : b r o w n 

o r A f t e r : y e l l o w 

Comments: 

C l a r i t y B e f o r e : n / a 

C l a r i t y A f t e r : n / a 

T e x t u r e : m e d i u m 

A r t i f a c t s : 

Form I A - I N 



M1M2.20I59 

USEPA - CLP 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB1ZT7 

__> Name: C e i m i c C o r p o r a t i o n C o n t r a c t : 68-W-02-063 

*>> Code: CEIMIC Case N o . : 34156 NRAS N o . : SDG NO. : MB1ZT0 

: r i x ( s o i l / w a t e r ) : SOIL Lab Sample I D : 050419-08 

—el { low/med} : LOW Date Received: 0 4 / 3 0 / 2 0 0 5 

l o l i d s : 8 0 . 5 

>Ecent ra t ion U n i t s (ug/L or mg/kg dry w e i g h t ) : MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum 3910 p 

7440-36-0 Antimony 3.4 X X p 

7440-38-2 A r s e n i c 6.5 p 

7440-39-3 Barium 55.2 p 

7440-41-7 B e r y l l i u m 0.29 J p 

7440-43-9 Cadmium 1.1 f p 

7440-70-2 Calcium 3420 p 

7440-47-3 Chromium 41.7 p 

7440-48-4 C o b a l t 3.0 X X p 

7440-50-8 Copper 75. 6 p 

7439-89-6 I r o n 13400 p 

7439-92-1 Lead 765 X X p 

7439-95-4 Magnesium 1200 p 

7439-96-5 Manganese 139 p 

7439-97-6 M e r c u r y 1.0 TT*. J - | CV 

7440-02-0 N i c k e l •2B:4— x 1 * 
7440-09-7 Pot a s s i u m 1 561 p 

7782-43-2 Selenium —3-.-7— — X p 

7440-22-4 S i l v e r 1.1 V p 

7440-23-5 Sodium - ca — 5 — 1 p 
7440-28-0 T h a l l i u m 2.7 u j p 
7440-62-2 Vanadium 19. 8 . p 

7440-66-6 Z i n c 191 - p • 

57-12-5 Cyanide 3.1 u AS . 

Tex tu re : medium .' 

A r t i f a c t s : 

- o l o r B e f o r e : b r o w n C l a r i t y B e f o r e : n / a 

o l o r A f t e r : y e l l o w C l a r i t y A f t e r : n / a 

Comments: 



USEPA - CLP 

1A-1N 

INORGANIC ANALYSIS DATA SHEET 

\II\J2.2(M6( 

EPA SAMPLE NO. 

ab Nnme: 

L a b Code: 

C e i m i c C o r p o r a t i o n 

C E I M I C Case No . : 3 4 1 5 6 

' a t r i x ^ s o i l / w a t e r ) : S O I L 

L e v e l ( l o w / m e d ) : 

S o l i d s : 3 3 . 5 

LOW 

C o n t r a c t : 

NRAS N o . : 

Lab Sample I D : 

D a t e R e c e i v e d : 

6 8 - W - 0 2 - 0 6 3 

SDG NO. M31ZT0 

0 5 0 4 1 9 - 0 9 

0 4 / 3 0 / 2 0 0 5 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : MG/KG 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 2820 \ X p 

7440-36-0 Antimony 0.51 X X X p 

7440-38-2 A r s e n i c 3.8 p 

7440-39-3 Ba r i u m I 30.1 p 

7440-41-7 B e r y l l i u m j 0.21 J p 

7440-43-9 Cadmium 0.40 J [ p 

7440-70-2 C a l c i u m 1570 I p 

7440-47-3 Chromium 8.8 I p 
7440-48-4 C o b a l t 2.4 X x r i p 

7440-50-8 Copper 19.3 1 p 

7439-89-6 I r o n 7050 I p 
7439-92-1 Lead 183 x x p 

7439-95-4 Magnesium 683 I p 
7439-96-5 Manganese 109 I p 

7439-97-6 M e r c u r y 0.39 •*sX 1 cv 
7440-02-0 N i c k e l -5.9 - ^ I p 
7440-09-7 P o t a s s i u m 300 j I p 
7782-49-2 Selenium X I p 7782-49-2 Selenium X I p 

7440-22-4 S i l v e r 0. 98 u 1 p 

7440-23-5 Sodium ^ n n 1 p 7440-23-5 Sodium 
HU.u U ' 1 p 

7440-28-0 T h a l l i u m | 2.5 1 p 

7440-62-2 Vanadium 12.3 I p 
7440-66-6 Z i n c 107 [ p 

57-12-5 Cyanide | 2.7 tr 1 AS . 

C o l o r B e f o r e : b r o w n 

^ f i l o r A f t e r : y e l l o w 

Comments: 

C l a r i t y Before: n/a 

C l a r i t y A f t e r : n/a 

Form I A - I N 

T e x t u r e : m e d i u m 

A r t i f a c t s : 



MIM2.2QI6I 
USEPA - CLP 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLB NO. 

MB1ZT9 

l b Name: 

Lab Code: 

Ceimic C o r p o r a t i o n 

CEIMIC 

a t r i x ( s o i l / w a t e r ) : 

Level (low/med): LOW 

Sol i d s : 87.7 

Case No. : 

SOIL 

34156 

Contract: 

NRAS No.: 

Lab Sample ID: 

Date Received: 

68-W-02-063 

SDG NO.: 

050419-10 

04/30/2005 

Concentration U n i t s (ug/L or mg/kg dry weight) MG/KG 

CAS No. Analyte Concentration 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

57-12-5 

Aluminum 2590 

Antimony 6.0 

A r s e n i c 9.0 

Bar i u m 35. 6 

B e r y l l i u m 

Cadmium 

C a l c i u m 

Chromium 

C o b a l t 

Copper 

I r o n 

Lead 

Magnesium 

Manganese 

Mercu r y 

N i c k e l 

P o t a s s i u m 

Selenium 

S i l v e r 

Sodium 

T h a l l i u m 

Vanadium 

0.23 

1.3 

1250 

13.5 

1.6 

26.0 

14100 

622 

529 

157 

0.15 

-9-r-e-

294 

3.8 

1.1 

-2-0.3 

2.7 

10.7 

Z i n c 

Cyanide 

93.4 

2.9 

\ T 
X T 

Xcr 

M 

cv 

AS 

MB1ZT0 

Color B e f o r e : b r o w n C l a r i t y Be fo re : n / a T e x t u r e : m e d i u m 

C o l o r A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Form I A - I N nfP5M|53 



MIM2.20162 
USEPA - CLP 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB1ZW0 

Jb Nane: 

I,ab Code: 

Ceimic C o r p o r a t i o n 

CEIMIC 

r i x ( s o i l / w a t e r ) 

Level (low/med): LOW 

So l i d s : 84.6 

Case No. 

SOIL 

34156 

Contract: 

NRAS No. : 

Lab Sample ZD: 

Date Received: 

68-W-02-063 

SDG NO.: 

050419-11 

04/30/2005 

r o n c e n t r a t i on Units (ug/L or mg/kg dry w e i g h t ) : MG/KG 

CAS No. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

Analyte Concentration 

Aluminum 3210 

Antimony 5.4 

A r s e n i c 5.2 

Barium 44.1 

B e r y l l i u m 0.28 

Ca.dmi.'uiD. 0.71 

C a l c i u m 1960 

Chromium 14.0 

C o b a l t 1.9 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

57-12-5 

Copper 66.5 

I r o n 8840 

Lead 

Magnesium 

Manganese 

Mercu r y 

N i c k e l 

P o t a s s i u m 

Selenium 

S i l v e r 

Sodium 

T h a l l i u m 

Vanadium 

Z i n c 

Cyanide 

1400 

684 

133 

0.26 

348 

1.0 
- 5 8 : >• 

2.6 

17.8 

154 
3.0 

V 

X X 
X X 

X 

X JT 

x x 

"w*& X" 

M 

CV 

AS 

MB1ZT0 

Color B e f o r e : b r o w n C l a r i t y Be fo re : n / a Tex tu re : med ium 

or A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Form I A - I N 



MIM2.20163 
USEPA - CLP 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB1ZW1 

ab Name: 

L a b Code: 

C e i m i c C o r p o r a t i o n 

C E I M I C Case N o . : 3 4 1 5 6 

S O I L a t r i x ( s o i l / w a t e r ) : 

L e v e l ( l o w / m e d ) : LOW 

S o l i d s : 6 8 . 6 

C o n t r a c t : 

NRAS N o . : 

Lab Sample ' I D : 

D a t e R e c e i v e d : 

6 8 - W - 0 2 - 0 6 3 

SDG NO. 

0 5 0 4 1 9 - 1 2 

0 4 / 3 0 / 2 0 0 5 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) MG/KG 

MB1ZTQ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 4860 P 

7440-36-0 Antimony 11.3 *"H» T P 

7440-38-2 A r s e n i c 9.5 P 

7440-39-3 Barium 40.9 X P 

7440-41-7 B e r y l l i u m 0.39 J P 

7440-43-9 Cadmium 0. 63 J P 

7440-70-2 Calcium 1110 P 

7440-47-3 Chromium 18.2 P 

7440-48-4 C o b a l t 2.2 X T P 

7440-50-8 Copper j 30.6 P 

7439-89-6 I r o n | 10500 P 

7439-92-1 Lead 1520 P 

7439-95-4 Magnesium 722 P 

7439-96-5 Manganese 81.5 P 

7439-97-6 M e r c u r y 0.19 CV 

7440-02-0 N i c k e l 10.0 — V P 

7440-09-7 ' Po t a s s i u m 580 J P . 

7782-49-2 Selenium 4.9 — 9 - X P 

7440-22-4 S i l v e r 1.4 P 

7440-23-5 Sodium 186 X T P 

7440-28-0 T h a l l i u m 3.5 n I * 
7440-62-2 Vanadium j 29.2 P 

7440-66-6 Zi n c | 138 1 p 

57-12-5 Cyanide 3.6 v AS 

C o l o r B e f o r e : b l a c k C l a r i t y B e f o r e : n / a T e x t u r e : m e d i u m 

C o l o r A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s ^ 

Comments: 

Form I A - I N 



MIM2.20164 
USEPA - CLP 

1A-EV 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

KB1ZW2 

Jb Name : 

Lab Code: 

C e i m i c C o r p o r a t i o n 

C E I M I C 

l t r i x ( s o i l / w a t e r ) : 

L e v e l ( l o w / m e d ) : LOW 

S o l i d c : 7 9 . 4 

Case No. 

S O I L 

3 4 1 5 6 

C o n t r a c t : 

NRAS N o . : 

Lab Sample I D : 

Da te R e c e i v e d : 

6 8 - W - 0 2 - 0 6 3 

SDG NO. : MB1ZT0 

0 5 0 4 1 9 - 1 3 

0 4 / 3 0 / 2 0 0 5 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : MG/KG 

CAS N o . 

7 4 2 9 - 9 0 - 5 

7 4 4 0 - 3 6 - 0 

7 4 4 0 - 3 8 - 2 

7 4 4 0 - 3 9 - 3 

7 4 4 0 - 4 1 - 7 

7 4 4 0 - 4 3 - 9 

7 4 4 0 - 7 0 - 2 

7 4 4 0 - 4 7 - 3 

7 4 4 0 - 4 8 - 4 

7 4 4 0 - 5 0 - 8 

7 4 3 9 - 8 9 - 6 

7 4 3 9 - 9 2 - 1 

7 4 3 9 - 9 5 - 4 

7 4 3 9 - 9 6 - 5 

7 4 3 9 - 9 7 - 6 

7 4 4 0 - 0 2 - 0 

7 4 4 0 - 0 9 - 7 

7 7 8 2 - 4 9 - 2 

7 4 4 0 - 2 2 - 4 

7 4 4 0 - 2 3 - 5 

7 4 4 0 - 2 8 - 0 

7 4 4 0 - 6 2 - 2 

7 4 4 0 - 6 6 - 6 

5 7 - 1 2 - 5 

A n a l y t e C o n c e n t r a t i o n 

A l u m i n u m 

A n t i m o n y 

A r s e n i c 

B a r i u m 

B e r y l l i u m 

C a d m i u m 

C a l c i u m 

C h r o m i u m 

C o b a l t 

C o p p e r 

I r o n 

L e a d 

M a g n e s i u m 

M a n g a n e s e 

M e r c u r y 

N i c k e l 

P o t a s s i u m 

S e l e n i u m 

S i l v e r . 

S o d i u m 

T h a l l i u m 

V a n a d i u m 

Z i n c 

C y a n i d e 

3 3 8 0 

5 . 7 

5 . 0 

3 4 . 5 

0 . 2 6 

0 . 7 8 

2 2 7 0 

9 . 5 

1 . 5 

1 8 . 4 

6 4 1 0 

9 7 3 

644 

9 4 . 4 

0 . 1 4 

- 9 T - 6 -

4 1 4 

1 . 2 

• 3 6 . 3 

3 . 0 

1 2 . 4 

8 5 . 1 

3 . 1 

X X 

X 

X 

M 

CV 

AS 

C o l o r B e f o r e : b l a c k 

Lor A f t e r : y e l l o w 

C l a r i t y B e f o r e : n / a 

C l a r i t y A f t e r : n / a 

T e x t u r e : m e d i u m 

A r t i f a c t s : 

Comments r 

F o r m X l l - T N 



MIM2.20I65 
USEPA - CLP 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB1ZW3 

ab Name: 

Lab Code: 

C e i m i c C o r p o r a t i o n 

CEIMIC Case No.: 34156 

S O I L a t r i x ( s o i l / w a t e r ) 

L e v e l ( l o w / m e d ) : LOW 

S o l i d s : 9 3 . 0 

C o n t r a c t : 

NRAS N o . : 

Lab Sample' I D : 

D a t e R e c e i v e d : 

68-W-02-063 

SDG NO. 

0 5 0 4 1 9 - 1 4 

0 4 / 3 0 / 2 0 0 5 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : MG/KG 

MB1ZT0 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 949 X X P 

7440-36-0 Antimony 0.42 ^ T~ P 

7440-38-2 A r s e n i c 0.86 J P 

7440-39-3 Barium 5.8 J X P 

7440-41-7 B e r y l l i u m 0.12 J P 

7440-43-9 Cadmium 0.053 J 1 p 

7440-70-2 Calcium 342 J p 

7440-47-3 Chromium 8.0 P 

7440-48-4 C o b a l t 0.87 T P 

7440-50-8 Copper 10.2 P 

7439-89-6 I r o n 2540 P 

7439-92-1 Lead 18.1 X r P 

7439-95-4 Magnesium 155 J P 

7439-96-5 Manganese 12.8 P 

7439-97-6 Mercury 0.010 cv 
7440-02-0 N i c k e l 1.9 J X P 

7440-09-7 ' Potassium 196 J P 

7782-49-2 Selenium 3.2 "X p 

7440-22-4 S i l v e r 0. 93 ur p 

7440-23-5 Sodium 20.9 J p 

7440-28-0 T h a l l i u m 2.3 u p 

7440-62-2 Vanadium 9.1 p 

7440-66-6 Zi n c 73.5 p 

57-12-5 Cyanide 2.7 u AS 

C o l o r B e f o r e : b r o w n C l a r i t y B e f o r e : n / a T e x t u r e : m e d i u m 

C o l o r A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Form I A - I N 



MIM2.20166 
USEPA - CLP 

3A-EM 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLB NO. 

MB1ZW4 

±> Name: 

Lab Code: 

C e i m i c C o r p o r a t i o n 

C E I M I C Case N o . : 3 4 1 5 6 

S O I L - . t r i x ( s o i l / w a t e r ) : 

L e v e l ( l o w / n e d ) : LOW 

S o l i d s : 9 6 . 4 

C o n t r a c t : 

NRAS N o . : 

Lab Sample I D : 

D a t e R e c e i v e d : 

6 8 - W - 0 2 - 0 6 3 

SDG NO. 

0 5 0 4 1 9 - 1 5 

0 4 / 3 0 / 2 0 0 5 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : MG/KG 

CAS No. 

7 4 2 9 - 9 0 - 5 

7 4 4 0 - 3 6 - 0 

7 4 4 0 - 3 8 - 2 

7 4 4 0 - 3 9 - 3 

7 4 4 0 - 4 1 - 7 

7 4 4 0 - 4 3 - 9 

7 4 4 0 - 7 0 - 2 

7 4 4 0 - 4 7 - 3 

7 4 4 0 - 4 8 - 4 

7 4 4 0 - 5 0 - 8 

7 4 3 9 - 8 9 - 6 

7 4 3 9 - 9 2 - 1 

7 4 3 9 - 9 5 - 4 

7 4 3 9 - 9 6 - 5 

7 4 3 9 - 9 7 - 6 

7 4 4 0 - 0 2 - 0 

7 4 4 0 - 0 9 - 7 

7 7 8 2 - 4 9 - 2 

7 4 4 0 - 2 2 - 4 

7 4 4 0 - 2 3 - 5 

7 4 4 0 - 2 8 - 0 

7 4 4 0 - 6 2 - 2 

7 4 4 0 - 6 6 - 6 

5 7 - 1 2 - 5 

A n a l y t e C o n c e n t r a t i o n 

A l u m i n u m 

A n t i m o n y 

A r s e n i c 

B a r i u m 

B e r y l l i u m 

C a d m i u m 

C a l c i u m 

C h r o m i u m 

C o b a l t 

C o p p e r 

I r o n 

L e a d 

M a g n e s i u m 

M a n g a n e s e 

M e r c u r y 

N i c k e l 

P o t a s s i u m 

S e l e n i u m 

S i l v e r 

S o d i u m 

T h a l l i u m 

V a n a d i u m 

Z i n c 

C y a n i d e 

3 2 2 0 

5 . 6 

2 . 2 

8 . 8 

0 . 1 5 

0 . 0 4 6 

84 . 2 

7 . 3 

0 . 9 0 

5 . 4 

6 6 7 0 

9 . 6 

3 4 1 

1 6 . 1 

0 . 0 1 0 

-5rr±-

8 6 . 3 

3 . 3 

0 . 9 4 

ID'.-O 

2 . 3 

9 . 0 

1 0 . 5 

2 . 6 

V T 

M 

cv 

A S 

MB1ZT0 

C o l o r B e f o r e : b r o w n 

Lor A f t e r : y e l l o w 

C l a r i t y B e f o r e : n / a 

C l a r i t y A f t e r : n / a 

T e x t u r e : m e d i u m 

A r t i f a c t s : 

Comments: 

Form I A - I N 



MIM2.20I67 
USEPA - CLP 

iA-rN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB1ZW5 

D Name: 

,ab Code: 

C e i m i c C o r p o r a t i o n 

CBIMIC 

t r i x ( s o i l / w a t e r ) 

level (low/med) : LOW 

So l i d s : 88.6 

Case No. 

SOIL 

34156 

Contract: 

NRAS No.: 

Lab Sample ID: 

Date Received: 

68-W-02-063 

SDG NO.r MB1ZT0 

050419-16 

0 4 / 3 0 / 2 0 0 5 

l o n c e n t r a t i o n U n i t s (ug/L or mg/kg d ry we igh t ) MG/KG 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 3020 X X P 

7440-36-0 Antimony 0.67 x. x P 

7440-38-2 A r s e n i c 5.7 P 

7440-39-3 Barium 47.5 X P 

7440-41-7 B e r y l l i u m 0.24 J 1 p 

7440-43-9 Cadmium 1.1 P 

7440-70-2 C a l c i u m 4540 p 

7440-47-3 Chromium 13.6 p 

7440-48-4 C o b a l t 2.0 x x 
7440-50-8 Copper 24.3 1 * 
7439-89-6 I r o n 8540 P 

7439-92-1 Lead 161 X X P 

7439-95-4 Magnesium 2120 P 

7439-96-5 Manganese 91.6 P 

7439-97-6 Mercu r y 0.087 cv 
7440-02-0 N i c k e l p 7440-02-0 N i c k e l D.3 
7440-09-7 Pot a s s i u m 426 J p 

7782-49-2 Selenium •3.-3— -"g— X p 

7440-22-4 S i l v e r 0.95 u p 

7440-23-5 Sodium p 7440-23-5 Sodium p 

7440-28-0 T h a l l i u m 2.4 TJ p 

7440-62-2 Vanadium 12.8 p 

7440-66-6 Z i n c 189 . p 

57-12-5 Cyanide 2.8 V AS 

Colo r B e f o r e : brown 

C o l o r A f t e r : y e l l o w 

C l a r i t y B e f o r e : n / a 

C l a r i t y A f t e r : n / a 

T e x t u r e : med ium 

A r t i f a c t s : ' 

Comments: 

Form I A - I N 



MIM2.20I6S 
USEPA - CLP 

I A I N 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

M31ZW5 

b Name: C e i m i c C o r p o r a t i o n 

^ab Code: C E I M I C Case N o . : 3 4 1 5 6 

C o n t r a c t : 6 8 - W - 0 2 - 0 6 3 

NRAS No. : SDG NO. : MB1ZT0 

t r i x ( s c i l / v a t e r ) : S O I L 

j e v e l ( low/a ied) : LOW 

7 7 . 0 

Lab Sample I D : 0 5 0 4 1 9 - 1 7 

D a t e R e c e i v e d : 0 4 / 3 0 / 2 0 0 5 

S o l i d s : 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) MG/KG 

CAS No. 

7 4 2 9 - 9 0 - 5 

7 4 4 0 - 3 6 - 0 

7 4 4 0 - 3 8 - 2 

7 4 4 0 - 3 9 - 3 

7 4 4 0 - 4 1 - 7 

7 4 4 0 - 4 3 - 9 

7 4 4 0 - 7 0 - 2 

7 4 4 0 - 4 7 - 3 

7 4 4 0 - 4 8 - 4 

' 4 4 0 - 5 0 - 8 

7 4 3 9 - 8 9 - 6 

7 4 3 9 - 9 2 - 1 

4 3 9 - 9 5 - 4 

7 4 3 9 - 9 6 - 5 

7 4 3 9 - 9 7 - 6 

7 4 4 0 - 0 2 - 0 

7 4 4 0 - 0 9 - 7 

7 7 8 2 - 4 9 - 2 

7 4 4 0 - 2 2 - 4 

7 4 4 0 - 2 3 - 5 

7 4 4 0 - 2 8 - 0 

7 4 4 0 - 6 2 - 2 

7 4 4 0 - 6 6 - 6 

5 7 - 1 2 - 5 

A n a l y t e C o n c e n t r a t i o n 

A l u m i n u m 

A n t i m o n y 

A r s e n i c 

B a r i u m 

B e r y l l i u m 

C a d m i u m 

C a l c i u m 

C h r o m i u m 

C o b a l t 

C o p p e r 

I r o n 

L e a d 

M a g n e s i u m 

M a n g a n e s e 

M e r c u r y 

N i c k e l 

P o t a s s i u m 

S e l e n i u m 

S i l v e r 

S o d i u m 

T h a l l i u m 

V a n a d i u m 

Z i n c 

C y a n i d e 

4 4 8 0 

2 . 3 

6 . 2 

3 6 . 3 

0 . 4 0 

0 . 4 4 

3 7 8 0 

1 5 . 3 

2 . 9 

2 8 . 9 

8 4 6 0 

4 1 0 

1 5 6 0 

1 2 3 

0 . 1 6 

-9-rS-

7 2 4 

3 . 9 -

1 . 1 

D D T O -

2 . 8 

1 7 . 6 

8 7 . 2 

3 . 2 

'XJ- n, 

X r 

X 

M 

cv 

p. 

A S 

C o l o r B e f o r e : b r o w n 

?r A f t e r : y e l l o w 

C l a r i t y B e f o r e : n / a 

C l a r i t y A f t e r : n / a 

T e x t u r e : m e d i u m 

A r t i f a c t s : 

Comments: 

Vr»r-m T a _ TXT 



M I M 2 . 2 0 I 6 9 
USEPA - C L P 

1A-IN 

INORGANIC ANALYSIS D A T A SHEET 
EPA SAMPLE NO. 

MB1ZW7 

.ab Name: 

Lab Code: 

Ceimic C o r p o r a t i o n 

CEIMIC 

a t r i x ( s o i l / w a t e r ) : 

Leve l ( low/med): LOW 

S o l i d s : 9 0 . 3 

Case No. 

SOIL 

34156 

Concen t ra t ion U n i t s (ug/L o r mg/kg d r y weight ) 

C o n t r a c t : 

NRAS N o . : 

Lab Sample' I D : 

Date Received: 

MG/KG 

68-W-02-063 

SDG NO.: 

050419-18 

0 4 / 3 0 / 2 0 0 5 

MB1ZT0 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 4120 p 

7440-36-0 Antimony 5.9 U X T p 

7440-38-2 A r s e n i c 9.3 1 p 

7440-39-3 Ba r i u m 16.9 J X ( p 

7440-41-7 B e r y l l i u m 0.53 1 p 

7440-43-9 Cadmium 0. 44 J p 

7440-70-2 C a l c i u m 1720 p 

7440-47-3 Chromium 48.1 p 

7440-48-4 C o b a l t 1.4 X x r p 

7440-50-8 Copper 7.3 p 

7439-89-6 I r o n 17500 p 

7439-92-1 Lead 25.2 X T p 

7439-95-4 Magnesium 584 p 

7439-96-5 Manganese 49.4 p 

7439-97-6 M e r c u r y 0.037 CV 

7440-02-0 N i c k e l 3.7 J X P 

7440-09-7 P o t a s s i u m 1290 P 

7782-49-2 Selenium • 3 T 4 — — G — X P • 
7440-22-4" S i l v e r 0. 98 U P 

7440-23-5 Sodium 58.'3 • — g - P 

7440-28-0 T h a l l i u m | 2.5 U P 

7440-62-2 Vanadium | 59.8 P 

7440-66-6 Z i n c | 72.5 P 

57-12-5 Cyanide 2.8 0 AS 

Color B e f o r e : b r o w n C l a r i t y B e f o r e : n / a T e x t u r e : med ium 

Color A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Form I A - I N I L M 0 5 3 



USEPA - CLP 

I A - T N 

I N O R G A N I C A N A L Y S I S D A T A S H E E T 

MJM2.20170 

EPA SAMPLE NO. 

MB1ZW8 

ab Name: C e i m i c C o r p o r a t i o n 

Lab Code: C E I M I C Case N o . : 3 4 1 5 6 

S O I L a t r i x ( s o i l / w a t e r ) 

L e v e l ( l o w / m e d ) : LOW 

7 4 . 3 

C o n t r a c t : 

NRAS No. : 

Lab Sample I D : 

D a t e R e c e i v e d : 

6 8 - W - 0 2 - 0 6 3 

SDG NO. : MB1ZT0 

0 5 0 4 1 9 - 1 9 

0 4 / 3 0 / 2 0 0 5 

S o l i d s : 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : MG/KG 

o r A f t e r : y e l l o w 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 5930 S 3" P 

7440-36-0 Antimony 6.9 u P 

7440-38-2 A r s e n i c 9.2 P 

7440-39-3 Barium 62.3 P 

7440-41-7 B e r y l l i u m 0. 61 P 

7440-43-9 Cadmium 0.48 J P 

7440-70-2 C a l c i u m 1530 P 

7440-47-3 Chromium 26.1 P 

7440-48-4 C o b a l t 3.3 P 

7440-50-8 Copper 23.6 P 

7439-89-6 I r o n 12000 P 

7439-92-1 Lead 80. 6 \ r i P 

7439-95-4 Magnesium 1170 [ p 

7439-96-5 Manganese 68.4 1 p 

7439-97-6 Mercury 0.32 CV 

7440-02-0 N i c k e l - 10.3 -

7440-09-7 Potassium 505 J 1 * 
7782-49-2 Selenium . _ 7782-49-2 Selenium 

*v 1 P 
7440-22-4 S i l v e r 1.2 P 

7440-23-5 Sodium -111 J - I P 

7440-28-O T h a l l i u m 2.9 u ! p 

7440-62-2 Vanadium 43. 8 1 p -
7440-66-6 Z i n c 213 I p 

57-12-5 Cyanide 1 0.15 J | AS 

brown C l a r i t y Before: n/a Texture: medium 

C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Form I A - I N 



MIM2.20I7I 
USEPA-CLP 

1A-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB1ZW9 

,ab Name: C e i m i c C o r p o r a t i o n 

Lab Code CBTMIC Case No. : 3 4 1 5 6 

l a t r i x ( s o i l / w a t e r ) : S O I L 

L e v e l ( l o w / m e d ) : LOW 

8 9 . 7 

C o n t r a c t : 6 8 - W - 0 2 - 0 6 3 

NRAS N o . : 

Lab Sample I D : 0 5 0 4 1 9 - 2 0 

SDG NO. : MB1ZT0 

i S o l i d s : 

C o n c e n t r a t i o n U n i t s ( u g / L o r mg /kg d r y w e i g h t ) : 

D a t e R e c e i v e d : 0 4 / 3 0 / 2 0 0 5 

M G / K G 

CAS No. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

Analyte Concentration 

Aluminum 5710 

Antimony 0.61 

A r s e n i c 11.3 

Barium 29.2 

B e r y l l i u m 0.50 

Cadmium 0.59 

C a l c i u m 1240 

Chromium 5 1 . 6 

C o b a l t 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

1.5 

Copper 51.9 

I r o n 15800 

Lead 93.5 

Magnesium 878 

Manganese 56.4 

M e r c u r y 

N i c k e l 

P o t a s s i u m 

Selenium 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

57-12-5 

S i l v e r 

Sodium 

T h a l l i u m 

Vanadium 

0.10 

1630 

1.0 

3D. 2. 

2.6 

50. 0 

Z i n c 

Cyanide 

102 

2.8 

X 

> 5 N 

X T* 

\ x 

x 

M 

CV 

P 

AS 

C o l o r B e f o r e : b r o w n C l a r i t y B e f o r e : n / a T e x t u r e : m e d i u m 

C o l o r A f t e r : y e l l o w C l a r i t y A f t e r : n / a A r t i f a c t s : 

Comments: 

Fo rm I A - I N 



MIM2.20172 

Ryan Montalbano 

From: Benhoff, Michael [mbenhoff@fedcsc.com] 

Sent: Wednesday, May 04, 2005 10:04 AM 

To: Beata Maczewska (E-mail); Kristen Riley (E-mail); Paul Frankson (E-mail); Ryan Montalbano (E-mail) 

Cc: AdJy Michael <E-mail); Jennifer Feranda (E-mail) 

Subject: Region 02 | Case 34156 ] Lab CEIMIC | Issue Multiple | FINAL 

n] Ryan: 

blowing are the resolutions to the issues below: 

Laboratory problems 
sue 1: The lab received 20 samples for this Case, but was scheduled for 37 samples, the lab would like to know if 

jie Case is complete. _̂  
Resolution 1: Per Region 2, thi^Case is complete. 

Lviscrepancies with tags, jars, and/or TR/COC 
fssue 2: The TR only indicates samples forJTM analysis, but the lah wg^schednled (OT^Vd^ig/CN^nalysis. 

^solution 2: Per Region 2, the lab shouJofproceed per the Scheduling Notificatlonjmd note the issue in the SDG 
narrative. 

anks, 
e 

Jichael Benhoff 
. |>mputer Sciences Corporation 
ZLP Coordinator for Regions 1,2, and 3 
-ichaeI.benhoff@dyncorp.com 

ione: (703) 8] 8-4357; Fax: (703)818-4602 

——Original Message 
om: Michael.Adly@,epamail.epa.gov 

3ent; Wednesday, May 04, 2005 9:41 AM 
To: Benhoff, Michael 

;: feranda.jennifer@epamail.epa.gov 
Object: Re: Region 02 | Case 34156 | Lab CEIMIC | Issue Multiple 

ike. 

>orry for overlooking this one. Please advise the lab to proceed as per the scheduling notification, and note the issue in, 
t SDG narrative, 
lanks. 

' ily A. Michael 
:gion 2 - HWSB - HWSS 

(732) 906-6161 
732) 321-6622 

Original Message 
: ' o m : Benhoff, Michael 

:nt: Wednesday, May 04, 2005 9:19 AM 
' o: Adly Michael (E-mail); Jennifer Feranda (E-mail) 
>ubject: Region 02 | Case 34156 | Lab CEIMIC | Issue Multiple 



MIM2.20173 Page 2 of 2 

Adly:-

^ve you received any information in issue 2 below? The lab is waiting for this resolution. 

ttanks, 
>fike 

—Original Message 
to rn : Benhoff, Michael 

nt : Monday, -May 02, 2005 11:11 AM 
_: Adly Michael (E-mail); Jennifer Feranda (E-mail) 
lubject: Region 02 | Case 34156 [ Lab CEIMIC | Issue Multiple 

i Adly: 

' ;ase advise on issue 2 below. Issue 1 was brought up in a separate email. 

ssue ] : The lab received 20 samples for this Case, but was scheduled for 37 samples. The lab would like to know if 
; Case is complete. 

ssue 2: The TR only indicates samples for TM analysis, but the lab was scheduled for TM/Hg/CN analysis. 

inks, 
/like 

ichael Benhoff 
Computer Sciences Corporation 
:i P Coordinator for Regions 1,2, and 3 

;hael.benhoff@dyncorp.com 
..one: (703) 818-4357; Fax: (703)818-4602 

'•is is a PRIVATE message. I f you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake 
lelivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit 

'ntten agreement or government initiative expressly permitting the use of e-mail for such purpose. 

.2/2005 9:07 AM Ryan Montalbano, CEIMIC, contacted Mike Benhoff, SMO with issues for Case 34156. Ryan 
idicated that the lab received 20 samples for this Case, but they were scheduled for 37 samples. Also, the TR only 

licates TM analysis, but the lab was scheduled for TM/Hg/CN analysis. 
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SOP No. HW-2 

E v a l u a t i o n o f M e t a l s D a t a f o r t h e C o n t r a c t L a b o r a t o r y Program (CLP) 

b a s e d on 
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(SOP R e v i s i o n 12) 
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MIM2.20175 
Standard Operating Procedure 

USEPA Region 2 
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1.0 Scope 

1 1 Thi s Standard Operating Procedure (SOP)is a p p l i c a b l e t o . 
" e v a l u a t e t h e Routine A n a l y t i c a l Services (RAS) i n o r g a n i c d a t a 

generated i n accordance w i t h the EPA Contract Laboratory 
Program (CLP) p r o t o c o l s . 

1 2 This SOP i s used t o v a l i d a t e the" data generated'from water and 
so i l / s e d i m e n t samples c o l l e c t e d from Superfund s i t e s m EPA 
Region 2. 

1 3 Data should be generated and v a l i d a t e d i n accordance w i t h t h e 
s i t e s p e c i f i c Data Q u a l i t y Obj ectives(DQOs)specified m t h e 
Agency-approved Q u a l i t y Assurance Pr o j e c t Plan(QAPP). The DQOs 
must be developed p r i o r t o the sample c o l l e c t i o n event. I f ^ h e 
s i t e s p e c i f i c DQOs are not a v a i l a b l e , t h i s SOP must be used m 
i t s e n t i r e t y . 

1 4 The Region 2 i n o r g a n i c data v a l i d a t i o n - SOP i s based, f o r t r i e 
most p a r t , upon a n a l y t i c a l and q u a l i t y assurance r e q u i r e m e n t s 
s p e c i f i e d i n the Statement o f Work SOW) ILM05.2, as w e l l a s 

• the c u r r e n t USEPA Contract Laboratory Program N a t i o n a l 
F u n c t i o n a l Guidelines f o r I n o r g a n i c Data Review. The SOP 
C h e c k l i s t , Appendix A . l , i s t o conduct data v a l i d a t i o n . The 
r e s u l t o f the use of t h i s SOP i s a To t a l Review o f t h e d a t a : 
T e c h n i c a l p l u s Contract - Compliance.Review. 

9. n... Contrac t—Compliance Review _ . 
This type o f review i s the f i r s t step i n data v a l i d a t i o n w h i c h 
i s c a r r i e d out t o ensure t h a t the CLP l a b o r a t o r y analyzed t h e 
environmental samples i n accordance w i t h the Statement of Work 
(SOW), and pr o v i d e d the data package which i s b o t h complete 
and compliant. This-means•that d i f f e r e n t l a b o r a t o r y p r o c e d u r e s 

- were performed e x a c t l y as s p e c i f i e d i n the CLP Statement o f 
Works (SOW) and the data package contains a l l the d e l i v e r a b l e s 
w i t h a l l the i n f o r m a t i o n r e q u i r e d under the c o n t r a c t . 

2.1- Completeness • 
Completeness ensures t h a t a s u f f i c i e n t amount o f data and 
i n f o r m a t i o n r e l a t i v e , t o the p r e s c r i b e d DQOs are p r e s e n t . T h e -
data v a l i d a t o r must check the e n t i r e data package t o .ensure 
t h a t a l l d e l i v e r a b l e s r e q u i r e d under the CLP c o n t r a c t are 
present and l e g i b l e . I n a d d i t i o n , Contract Compliance 
Screening (CCS) r e p o r t , r e s u b m i t t a l from the l a b o r a t o r y a n d 
Regional documentation should a l s o be present m the data _ -
package. I n Region 2, the data package completeness check i s 
al s o performed by Regional Sample Control Coordinator (RSCC) 
f o r each. Sample D e l i v e r y Group {SDG) by v e r i f y i n g t h e p r e s e n c e 
of a l l d e l i v e r a b l e s i n the data package submitted by the • 
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l a b o r a t o r y . This CSF'. (Complete SDG F i l e ) a u d i t i s performed 
p r i o r t o the s t a r t of the data v a l i d a t i o n . 

2.2 Compliance 
The data v a l i d a t o r must check t o ensure.that a l l steps from 
sample receipt, through sample p r e p a r a t i o n , a n a l y s i s , data-' 
c a l c u l a t i o n and r e p o r t i n g were performed according t o the 
SOW/QAPP, and the- r e q u i r e d d a t a / i n f o r m a t i o n was present i n the 
r e p o r t i n g Forms and laboratory, logs. 

2.3 Contract Compliance Screening {CCS) 
This screening step e s s e n t i a l l y checks the. data package f o r 
the Completeness and Compliance requirements, and i s c u r r e n t l y -
performed by Sample Management O f f i c e (SMO) operated by 
DynCorp, an EPA c o n t r a c t o r . The CCS Report i s intended t o a i d 
the data v a l i d a t o r i n l o c a t i n g any problems, both c o r r e c t e d 
and uncorrected. The o r i g i n a l d e l i v e r a b l e i n the data package 
must be replaced by the r e s u b m i t t a l received from the 
la b o r a t o r y i n response t o the CCS Report. The Report f o r each 
SDG i s t r a n s m i t t e d e l e c t r o n i c a l l y by the CLASS t o the Regional 
o f f i c e . The data v a l i d a t i o n should, however, be c a r r i e d o u t 
even i f the CCS Report i s not a v a i l a b l e . 

3.0 Technical Review 
Technical review of the RAS data i s c a r r i e d out on the 
complete and compliant data t o ensure i t s v a l i d i t y ( i . e . , d a t a 
i s of known q u a l i t y and s c i e n t i f i c a l l y v a l i d ) and u s a b i l i t y 

— - -ti—e—f--dat.a spf is—3uf.f4:^ently- -^n^l-e-fe-e-^hd—of— su-f^f-i-eient 
q u a l i t y to.support a dec i s i o n or an a c t i o n described i n t h e ' 
s p e c i f i c o b j e c t i v e s of a data c o l l e c t i o n a c t i v i t y . The 
technical,' review process provides i n f o r m a t i o n on a n a l y t i c a l 
l i m i t a t i o n s of data, i f there are any, based on s p e c i f i c 
Q u a l i t y Assurance/Quality Control (QA/QC) c r i t e r i a . This i s 
accomplished by performing an in-depth review of both the 
f i e l d d e l i v e r a b l e s which document the f i e l d sampling 
a c t i v i t i e s , and the l a b o r a t o r y a n a l y t i c a l data d e l i v e r a b l e s 
which document the l a b o r a t o r y a c t i v i t i e s c a r r i e d out t o 
generate the reported data. E s s e n t i a l l y , the v a l i d a t o r s h a l l 
f i r s t ensure t h a t the data package i s complete and c o m p l i a n t . 
The v a l i d a t o r s h a l l then evaluate d a t a / i n f o r m a t i o n on a l l 
these d e l i v e r a b l e s (Final data sheets, QC analyses Forms, 
Chain-of-Custody/Traffic Report Forms, Raw data instrument 
p r i n t o u t s , e t c . ) against the QA/QC acceptance c r i t e r i a 
s p e c i f i e d i n the SOP "Checklist" (Appendix A . l ) . The v a l i d a t o r 
must answer each question i n the " C h e c k l i s t " and, i f 
requ i r e d , take an appropriate a c t i o n as required under 
"Action". As a r e s u l t o f the t e c h n i c a l review, v a l i d a t o r may 
f l a g some of the data as r e j e c t e d or-as estimated. The 
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v a l i d a t o r s h a l l w r i t e a Data Review N a r r a t i v e documenting t h e 
q u a l i f i e d data and the reason(s) f o r the q u a l i f i c a t i o n . 

3.1 I f the raw data necessary t o support the r e p o r t e d r e s u l t s are. 
not p r o v i d e d , the data v a l i d a t i o n must not be performed. 

3.2 I f b a t c h q u a l i t y c o n t r o l analyses are performed on samples 
o t h e r t h a n s i t e s p e c i f i c samples, data must be considered as 
es t i m a t e d . 

3.3 QA/QC Acceptance C r i t e r i a -
I n o r d e r t h a t reviews be c o n s i s t e n t among reviewers, QA/QC 
p r o t o c o l ( s t a t e d i n Appendix A.1) should be s t r i c t l y adhered 
t o . I f a l a b provides more than one set of QC analyses o r more 
than one p a r t i c u l a r QC a n a l y s i s f o r an SDG, the v a l i d a t o r 
s h a l l use the worst QC a n a l y s i s t o evaluate the SDG data. 
P r o f e s s i o n a l judgement should o n l y be used i n the r a r e 
i n s t a n c e s not addressed i n the " C h e c k l i s t " . 

3.4 Data V a l i d a t i o n F l a g s . t . 
Only two types o f v a l i d a t i o n f l a g s , J & R, are used .in 
Region 2 t o q u a l i f y the data. 

3.4.1 Flag *>R" i n d i c a t e s Rejected Data .. 
Sample r e s u l t s determined t o be unacceptable must p r e f e r a b l y 
be l i n e d over or flagged " R" w i t h a red p e n c i l o n l y on t h e 
.Inorganic A n a l y s i s Data Sheets (CLP Form I ' s ) . Data r e j e c t e d 
on the "basis 6f-~airr»haTre_rt̂ ar̂ ^ 
from any f u r t h e r review or c o n s i d e r a t i o n . Data are r e j e c t e d 
when ass o c i a t e d QC a n a l y s i s r e s u l t s exceed the expanded l i m i t s 
of the QC c r i t e r i a . The r e j e c t e d data are known t o c o n t a i n 
s i g n i f i c a n t e r r o r s ' based on documented i n f o r m a t i o n . The d a t a 
user must not use the r e j e c t e d data t o make environmental 
d e c i s i o n s . 

3.4.2 Flag " J " i n d i c a t e s Estimated Data 
Sample r e s u l t s determined t o be estimated must be fl a g g e d w i t h 
" J" w i t h a red p e n c i l o n l y on the Inorganic. Data Sheets (CL.P 
Form I ' s ) . . Data are flagged (J) when a QC a n a l y s i s f a l l s 
o u t s i d e the primary acceptance l i m i t s . The flagged "J" d a t a 
are not excluded from f u r t h e r review or c o n s i d e r a t i o n . Only-
one f l a g (J) i s a p p l i e d t o a sample r e s u l t even though s e v e r a l 
a s s o c i a t e d QC analyses may f a i l . The "J" data may be b i a s e d 
h i g h o r low. 

4.0 Rounding Rule 
The data reviewer must f o l l o w the standard p r a c t i c e t o r o u n d 
o f f percent recoveries on the QC r e p o r t i n g forms. 
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5 . 0 Data Review N a r r a t i v e (Appendix A. 2) 
The data review n a r r a t i v e should be w r i t t e n using the format 
of Appendix A . 2 . The n a r r a t i v e should i n d i c a t e the QC 
analyses o u t s i d e the acceptance l i m i t s and the a c t i o n s taken 
to- q u a l i f y the associated data. The n a r r a t i v e should be 
prepared- from a word processor o r a t y p e w r i t e r . I f hand
w r i t t e n , under no circumstances should a p e n c i l be used t o 
w r i t e the n a r r a t i v e . The data review n a r r a t i v e should be 
w r i t t e n i n three sections a f t e r a b r i e f d e s c r i p t i o n of the 
data case: (i)Complete Sample D e l i v e r y Group F i l e (CSF) A u d i t 
Section, ( i i ) Technical Review Section, and ( i i i ) C ontract-
Problems /Non-Compliance Section 

5.1 CSF A u d i t Section 
The data v a l i d a t o r must perform an a u d i t on each SDG i n the 
data package and rep o r t i n t h i s Section any missing 
d e l i v e r a b l e s ( a n a l y t i c a l or sampling documents) or discrepancy 
w i t h the d e l i v e r a b l e s . I n Region 2, t h i s a u d i t i s c u r r e n t l y -
performed and i t s f i n d i n g s r e p o r t e d by the ESAT Regional 
Sample C o n t r o l Coordinator (RSCC) under "Comments" on a CSF 
i n v e n t o r y c h e c k l i s t . . The v a l i d a t o r v e r i f i e s the r e s u l t s o f 
such an a u d i t before r e p o r t i n g them i n the n a r r a t i v e (Appendix 
A.2). The v a l i d a t o r must o b t a i n the missing d e l i v e r a b l e o r 
i n f o r m a t i o n before proceeding t o v a l i d a t i o n . 

• 2 Technical Review Section 
The data v a l i d a t o r s h a l l r e p o r t i n t h i s Section o r ^ y _ t h e _ _ _ _ : 

r e j e c t e d and estimated data rendered as a r e s u l t of t e c h n i c a l 
review. I t i s imperative t h a t the data reviewer h i g h l i g h t s ( i ) 
QC analysis c r i t e r i a a p p lied t o r e j e c t or f l a g (J) the d a t a , 
( i i ) . Samples r e j e c t e d or flagg e d (J) , and ( i i i ) .the a f f e c t e d ' 
an a l y t e (s)-. The r e s t o f the data t h a t are not q u a l i f i e d 
( r e j e c t e d o r estimated) are not r e p o r t e d i n t h i s Section, a n d 
should be considered f u l l y useable. 

3 Contract-Problems/Non-Compliance Section 
A l l the CLP non-compliant items must be reported under t h i s 
S ection. 

0 Computer-Aided Data Review and E v a l u a t i o n (CADRE) 
CADRE i s a computer program t h a t performs semi-automated 
Q u a l i t y Assurance (QA) and Q u a l i t y Control (QC) checks o f 
r e s u l t s from the. chemical a n a l y s i s of s o i l and water samples 
according t o the CLP p r o t o c o l s . The EPA Headquarters p r o v i d e s 
t h e Regions w i t h the CADRE software which i s u t i l i z e d t o 
evaluate the data on a computer d i s k e t t e provided by the CLE5 

l a b o r a t o r y . A f t e r the CADRE data q u a l i f i c a t i o n i s complete, a 
Lotus 1,2,3 spreadsheet w i t h v a l i d a t i o n q u a l i f i e r s (R~ J) i s 
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g e n e r a t e d f o r each SDG. C u r r e n t l y , Sample Management O f f i c e . 
(SMO) p e r f o r m s t h i s t ask u s ing Data Assessment Tool (DAT), a 
s o f t w a r e - d r i v e n process and fo rwards t o Regions the cus tomized 
e l e c t r o n i c spreadsheets and QC r e p o r t s v i a the DART (Data 
Assessment Rapid T r a n s m i t t a l ) system. The manual data 
v a l i d a t i o n i s pe r fo rmed i n c o n j u n c t i o n w i t h e l e c t r o n i c d a t a 
v a l i d a t i o n . That can o n l y be done by a t r a i n e d and 
e x p e r i e n c e d da ta v a l i d a t o r . The manual data rev iew complements 
CADRE'S f i n d i n g s t o complete an'assessment o f data q u a l i t y i n 
a s h o r t e r t ime than a s o l e l y manual p rocess . The data 
v a l i d a t o r must r ev iew the Lotus 1,2,3 spreadsheet aga ins t Form 
I ' s t o ensure t h a t the same r e s u l t s on Form I ' s and the L o t u s 
Spreadsheet are q u a l i f i e d w i t h the same v a l i d a t i o n q u a l i f i e r s . 
The Lotus spreadsheet i s a t t ached w i t h the data r ev i ew 
n a r r a t i v e . 

7.0 PES Based Data Validation Strategy 

7.1 Scope and Summary 
. T h i s s t r a t e g y o f f e r s the use o f Performance. E v a l u a t i o n Sample 

(PES) i n c o n j u n c t i o n w i t h the' Region 2 v a l i d a t i o n SOP (# HW-2) 
as a means o f ensuring the q u a l i t y o f the CLP data w h i l e 
s i g n i f i c a n t l y reducing the v a l i d a t i o n time.. The s i n g l e b l i n d 
PES p r o v i d e d by EPA (or any o t h e r "reputable f i r m ) i s a n a l y z e d 
w i t h samples of each matrix i n a Sample D e l i v e r y Group (SDG) . 
A sof t w a r e program (e.g., PEAC TOOLS, SPS Web or e q u i v a l e n t ) 
__._^ a..- t o determine whether "or "not— the—PES-^resuits—fai-3-
w i t h i n the p r e v i o u s l y s t a t i s t i c a l l y determined acceptance 
l i m i t s , " A c t i o n L i m i t s " . The PES r e s u l t s f a l l i n g w i t h i n t r i e 
A c t i o n L i m i t s are considered as acceptable r e s u l t s and may be 
designated as "Passed" analytes, and r e s u l t s of the a n a l y t e s 
f a l l i n g o u t s i d e the A c t i o n L i m i t s are. considered as 
unacceptable and'may be designated as " F a i l e d " a n a l y t e s . - I n 
e i t h e r case ("Passed" Analytes o r " F a i l e d " a n a l y t e s ) , the 
as s o c i a t e d data i s v a l i d a t e d according t o the Region 2 data, 
v a l i d a t i o n SOP # HW-2, using the f o l l o w i n g s t r a t e g y 
(procedure): 

7.2 "Passed" COC 
I f the' Contaminants of Concern (COC) ; i n an SDG are w i t h i n t h e 
A c t i o n L i m i t s , the data v a l i d a t i o n i s - conducted according t o 
the data v a l i d a t i o n SOP QC C r i t e r i a i n d i c a t e d ' in- the. "Review 
COC For"column of "Table P". The SDG samples are q u a l i f i e d and 
the v a l i d a t i o n f l a g s (J _' R) a p p l i e d as usual on Form I ' s a s 
w e l l on the.Lotus 1,2,3 Spreadsheets.. C o r r e c t i o n s , i f needed, 
are then made on the Lotus spreadsheets t o ensure t h a t a l l 
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r e s u l t s on Form I ' s c a r r y the same data v a l i d a t i o n f l a g s as on 
the Lotus Spreadsheets. 

.3 "Failed" COC 
I f the Contaminants of "Concern (COC) i n an SDG are not w i t h i n 
the A c t i o n L i m i t s , the data v a l i d a t i o n i s conducted according 
t o the data v a l i d a t i o n SOP QC C r i t e r i a i n d i c a t e d i n the 
"Review COC For"column of "Table F". The SDG samples are 
q u a l i f i e d and the v a l i d a t i o n f l a g s (J & R) a p p l i e d as usual on 
Form I ' s as w e l l on the Lotus 1,2,3 Spreadsheets. C o r r e c t i o n s , 
i f needed, are then made on the Lotus spreadsheets t o ensure 
that a l l r e s u l t s on Form I ' s c a r r y the same data v a l i d a t i o n 
f l a g s as on the Lotus Spreadsheets. 

Table P 

Passed PES - All Contaminants of Concern are within the limits 
(Action Low < PES Result < Action High) 

QC 
Criteria 

Review 
COC for 

Holding Time & ** 

preservation 

Initial Calibration 

Initial Calibration 
Verification 

CRQL Standard Standard 
** 

Blanks-Initial & 
Continuing 

Preparation Blank 

ICP Interference Check 
Sample 

Pre- Digestion/Distillation 
Matrix Spike 
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1 
. Post Digestion Spike 

Laboratory Duplicate 

Field Duplicates 
Comparison 

** 

Lab Control Sample 

ICP Serial Dilution 

Field Blank Contamination ** 

Percent Solids 

Transcription/Computation 
Check 

Raw Data 

Total vs. Dissolved 
Concentrations 
Comparison 

** 

Mar. 2003 

- The CSF (Complete SDG F i l e ) a u d i t w i l l be completed b e f o r e 
the PES v a l i d a t i o n s t r a t e g y i s a p p l i e d . 

Comparison.of the CADRE Spreadsheet must be a f t e r the PES 
v a l i d a t i o n s t r a t e g y i s a p p l i e d . 

The Cont rac t Compliance can be checked a f t e r t h e PES 
v a l i d a t i o n s t r a t e g y i s a p p l i e d . 

Table F 

Failed PES - Contaminants of Concern are not within the limits 
(PES Result < Action Low, PES Result > Action High OR The Limits Not Established) 

QC Criteria Review 
COC 
for 

- 7 -
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Holding Time & 
preservation 

Initial Calibration 

Initial Calibration 
Verification 

CRQL Standard Standard 

Blanks-Initial & Continuing 

Preparation Blank 

ICP Interference Check 
Sample 

Pre- Digestion/Distillation 
Matrix Spike 

Post Digestion Spike 

Laboratory Duplicate 

ield Duplicates Comparison 

Lab Control Sample 

ICP Serial Dilution 

Field Blank Contamination 

Percent Solids 

Transcription/Computation 
Check 

Raw Data 

Total vs. Dissolved 
Concentrations Comparison 

Mar. 2003 
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- The CSF (Complete SDG File) audit will be completed before the PES validation strategy 
is applied. 

- Comparison of the CADRE Spreadsheet must be after the PES validation strategy is applied. 

- The Contract Compliance can be checked after the PES validation strategy is applied. 

8.0 Sampling T r i p Report 
The sampler prepares a Sampling T r i p Report f o r each sampling 
event and sends i t t o the RSCC. The r e p o r t provides d e t a i l s of 
a l l a c t i v i t i e s performed f o r each sampling event on the 
Superfund s i t e . I t a l s o l i s t s the f i e l d QC samples such as 
f i e l d d u p l i c a t e s , f i e l d / r i n s e blanks, sampling time and d a t e 
f o r each sample, and samples associated w i t h each f i e l d / r i n s e 
b l a n k . The v a l i d a t o r must use the i n f o r m a t i o n i n t h e r e p o r t to-, 
e v a l u a t e the c o r r e c t f i e l d d u p l i c a t e p a i r s as w e l l " a s samples 
a s s o c i a t e d w i t h contaminated f i e l d / r i n s e blanks. 

9.0 Telephone Record Log 
A Telephone Record Log (Appendix A.3) must be w r i t t e n by t h e 
data v a l i d a t o r when a d e l i v e r a b l e i s missing o r a 
c l a r i f i c a t i o n i s needed about a l a b procedure. The data 
v a l i d a t o r should o u t l i n e a b a s i c p r o f i l e of the Case on t h e 
Telephone Record Log Form, c l e a r l y i n d i c a t i n g the reason (s) 
f o r i n q u i r y and forward t h i s Form t o CLP PO/TOPO who w i l l : 

c o n t a c t . t h e l a b t o r e c e i v e t h e missing document or 
. i n f o r m a t i o n The o r i g i n a l Telephone Record Log i s kept i n t h e 

data package and a copy..attached t o . t h e data review n a r r a t i v e . 

10.0 Request f o r Re-analysis 
Data v a l i d a t o r must note a l l items of c o n t r a c t non-compliance 
i n the data review n a r r a t i v e . I f h o l d i n g times and sample 
storage times have not been exceeded, t h e Pr o j e c t O f f i c e r (PO) 
may request r e a n a l y s i s i f items of non-compliance are c r i t i c a l 
t o data assessment. Requests are t o be made on "CLP 
Re-Analysis Request/Approval Record" form (Appendix A.4). 

11.0 CLP Data Assessment Summary Form (Appendix A.5) 
F i l l i n the t o t a l number of a n a l y t e s performed by d i f f e r e n t 
methods and. the number of a n a l y t e s r e j e c t e d o r f l a g g e d (J) as 
est i m a t e d due to"corresponding q u a l i t y c o n t r o l c r i t e r i a . 
Place an "X" i n boxes wherever analyses were not p e r f o r m e d , o r . 
c r i t e r i a do not apply. 

12.0 Data Review Log; 
I t i s recommended t h a t the d a t a v a l i d a t o r maintain a l o g o f 
the reviews completed t o document: 



a. Case number 
b. SDG # (s) 
c. number of samples 
d. m a t r i x of samples 
e. c o n t r a c t l a b o r a t o r y 
f . s i t e name 
g. s t a r t - d a t e of the data case review 
h. completion-date of the data case review 
i - a c t u a l hours spent 
j - reviewer's s i g n a t u r e 

•0 Record o f Communication -

This i s a Regional document prepared-and provided by the RSCC 
. f o r each data package. The ROC i n d i c a t e s the Case # s i t e 
name, samples and sample m a t r i x and the l a b o r a t o r y name The 
r ^ e n C V f ^ R ° C i n 3 d a t a p a c k a * e i s a n i n d i c a t i o n t h a t the 
^ t ^ ^ ^ ^ ^ t h e completeness and ST. 

0 Forwarded Paperwork 

a. Data package 
b- O r i g i n a l and a copy o f completed data review • 

n a r r a t i v e . 

c- Completed data assessment c h e c k l i s t (Appendix 
A . 1 , o r i g i n a l ) . 

d. • CLASS Contract Compliance Screening (CCS) 
re p o r t 

e- Telephone Record Log 
f" ^ P R e - a n a l y s i s Request/Approval Record Form 

(Appendix A.4) 
f ' - ' ~Eata-Assessment" SUTnma"ry-For'm"-(Appeh^lx-" A" 5 ) ' — ~ ' 
•n. CADRE Spreadsheet on a computer d i s k e t t e . 
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A T - I ' NO N7 A . i . l C ontract Comnl i Contract Compliance Screening Report (CCS) 

Present? 

ACTION: I f no, contact RSCC/PO. 

A.1.2 Record o f Communication (from RSCC) 

Present ? 

ACTION: I f no, request from RSCC.' 

A . l . 3 Sampling T r i p Report 

Present and complete? [ "»/] 

ACTION: I f no,- contact RSCC/PO. 

A • 1 " 4 . Chain o f Custody/Sample T r a f f i c Repo-r 

Present? [ ^ ] 

Legible? [ J } 

Signature of sample custodian 

present? . / , . 

— •— - -_. -AC:?ION.:. 
A.l.5 Cover Pace 

Present? r / , 
[____] 

I s the Cover Page p r o p e r l y f i l l e d i n and the 
verbatim signed by the l a b manager or" the 
manager's designee? f ̂ ] 

ACTION: 

I f no, prepare Telephone Record Log, and-
contact PO f o r r e s u b m i t t a l of the Cover Page. 

Do number of samples correspond t o numbers 
on the Regional Record of Communication (ROC) / 
for the data Case? [ ^ ] 

Do the sample numbers on the Cover Page 
agree w i t h sample numbers on: 

<a) T r a f f i c Report Sheet? f J -j ' 
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Y E S " ~ N O 

(b) Form I ' s ? [ ] ' 

ACTION: 
I f no f o r any o f t he above, p repare 
Telephone Record Log and c o n t a c t PO 
f o r r e s u b m i t t a l f r o m the l a b o r a t o r y . 

A . 1 . 6 SDG N a r r a t i v e , DC-2 Form 

Is the SDG Narrative present? [ s/ ] 

I s Form DC-2 present and complete? [ J ] 

A c t i o n : 
I f no, w r i t e i n the Contract-Problems/Non-Compliance 
Section of the data review n a r r a t i v e . 

A.1.7 Form I t o XV 

A. 1.7.1 Are a l l the Form I through Form XV l a b e l e d w i t h : 

L a b o r a t o r y Name? [ \ f ] 

Laboratory Code? . [ J \ 

RAS/Non-RAS Case No.? [ J ] 

SDG " NoT? • T^T 

Contract No.? ] 

ACTION: 
I f no f o r any of the' above, note under 
Contract Problem/Non-Compliance Section of 
the "Data .Review. N a r r a t i v e " and contact PO 
f o r c o r r e c t e d Form(s) from t h e . l a b o r a t o r y . 

A. 1.7. A f t e r comparing values on Forms I - I X against 
t h e raw data, do.any c o m p u t a t i o n / t r a n s c r i p t i o n 
e r r o r s exceed 10% of the r e p o r t e d values on 
the Forms f o r : 

(NOTE: Check a l l Forms against raw data.) 

(a) a l l a n a l y t e s analyzed by ICP-AES? . •[ . ] 

(b) a l l a n a l y t e s analyzed by ICP-MS? [ ] 

-13-
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(c) M e r c u r y ? 

(d) Cyanide? 

~ , ^ . " i t ™ x e g i o n 2 
E v a l u a t i o n o f M e t a l s Da ta f o r t h e C o n t r a c t Tah™- -

n a t a Assessment and C o n t r a c t ^ L ^ c e ^ e " ^ 

A p p e n d i x A . 1 
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[ ] 

ACTION-

I f yes, prepare Telephone Record Loq 
and contact PO/TOPO f o r the c o r r e c t e d • 
data from the l a b o r a t o r y . Correct e r r o r s 
w i t h red p e n c i l and i n i t i a l 

A.l.B 

A.l.8 .1 

1.8.2 

Data s h a l l not be v a l i d a t e d w i t h o u t the 
h a r d / e l e c t r o n i c copies o f the associated raw 
data f o r samples and QC samples. . 

D i g e s t i o n Log f o r I C P _ A E S { F o r m X J J ) p r e s e n t ? 

D i g e s t i o n Log f o r ICP-MS Form X I I present? 

D i g e s t i o n Log f o r mercury Form X I I present? • 

D i s t i l l a t i o n Log f o r cyanide Form X I I present? 

PH>12 f o r cyanide) r e p o r t e d f o r each 
aqueous sample? . n 

Note: • • , ~" 

w e i j ; t i ° n ^ i S t i l l a t i 0 n l Q 9 m u s t d e l u d e " 
o ] S S n t h f l l U t l ° n s a n d volumes used t o 
o o t a m the reported r e s u l t s . 

Percent s o l i d s c a l c u l a t i o n present f o r 
soils/sediments? P n C r o r 

S s e ^ n o r ^ ^ ^ ^ — o r d 

f " ] 

J 
J 

r J 

r 

j 

] 

ICP-AES? 

ICP-MS? 

Mercury? 
[_ 

f 

J 

J 

] 

[ J 

/ _ 

y 

V 

J 
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YES NG~~ N7; 

A t t a c h t h i s l i s t t o the c h e c k l i s t . 

A. 1.9.2 I s pH of aqueous samples f o r : 

Metals Analysis <2? [ ] ' S 

Cyanide Analysis >12? [ ] V 

Temperature o f sample/cooler 4 + 2 C°? [ \ J ] 

A c t i o n : 
I f no, r e j e c t ( r e d - l i n e ) non-detects 
and f l a g (J) as estimated p o s i t i v e values. 

A•1 -10 Final. Data Correctness Form I A///}- ftf T f r f 

A.1.10.1 Are Form I ' s f o r a l l samples present and . . , 
•complete? ^ -j 

ACTION:: 

I f no, prepare telephone record l o g 
and contact PO/TOPO f o r s u b m i t t a l f r o m 
the l a b o r a t o r y . 

A - 1 - 1 0 - 2 . V e r i f y there, are no c a l c u l a t i o n and _ 
t r a n s c r i p t i o n e r r o r s i n the r e s u l t s 
r e p o r t e d on.Form I ' s . C i r c l e on each 
Form I a l l r e s u l t s t h a t are i n c o r r e c t . 

I s the c a l c u l a t i o n e r r o r less than 10% 
of the correct result? [ j \/ 

Are r e s u l t s on Form I ' s r e p o r t e d i n 
co r r e c t u n i t s (ug/L f o r waters and 

mg/kg f o r s o i l s ) ? . [ -j . • \/ 

Are r e s u l t s on Form I'S r e p o r t e d by 

correct significant figures? [ ] ^ 

Are s o i l sample .r e s u l t s f o r each 

parameter corrected for percent solids? . ' [ ] Are a l l "less than MDL" values r e p o r t e d / 
by the CRQLs and coded w i t h "U" ? [ ] 

Are values l e s s than the CRQLs but g r e a t e r 



Standard Operating Procedure MIM2.20190 
USEPA Region 2 

Eva l u a t i o n of Metals Data for. the Contract Laboratory Program 
Data Assessment and Contract Compliance Review Compliance Review 

SOP: HW-2 R e v i s i o n 12 Appendix A . l 
Mar. 2003 

YES NO Nj 

than or equal to the MDLs flagged with "J"? [ ] V 

Are a p p r o p r i a t e c o n t r a c t u a l q u a l i t y c o n t r o l 

and Method qualifiers use? [ -j J 

ACTION: 
I f no f o r any of the above, prepare 
Telephone Record Log, and con t a c t 
PO/TOPO f o r c o r r e c t e d data. ' ' 

A. 1.10.3 Do EPA sample numbers and the corresponding 
l a b o r a t o r y sample i d e n t i f i c a t i o n numbers 
match on the Cover Page, Form I's and i n 
the raw data? 

Was a . b r i e f p h y s i c a l d e s c r i p t i o n of 
the samples before and a f t e r d i g e s t i o n 
g i v e n on the Form I's? [ ] / 

Was a sample out o f the c a l i b r a t i o n 
range f o r mercury and cyanide or the 
l i n e a r range f o r ICP-AES/ICP-MS d i l u t e d 
and noted on the Form I ? r._ l .... v 

ACTION: 

I f no f o r any of the above, note under 
the Contract-Problem/Non-Comp1iance 
s e c tic>n - of -1 he "clat"a review n a r r a t i v e " 

A - 1 . 1 1 . I n i t i a l C a l i b r a f i on 

A . l . l i . i i s a record of at l e a s t a. 2 p o i n t 
calibration present for ICP-AES analysis? [ ] J 

I s a record o f .2 p o i n t c a l i b r a t i o n present 
for ICP-MS analysis? f ^ J 

I s a record o f a 5 p o i n t c a l i b r a t i o n 

present f o r Hg analysis? - [ ] v/ 

I s a recor d of a 4 p o i n t c a l i b r a t i o n 

present for cyanide? r j J 

ACTION: 

I f no, r e j e c t the associated data i f no l e v 
CCV CRQL standard and LCS w i t h acceptable ' 
recov e r i e s were analyzed before the samples 
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I s one c a l i b r a t i o n standard a t the CRQL 
l e v e l f o r cyanide and mercury? 

YES 

[ ] 

NO 

ACTION: 

I f no, w r i t e i n the Contract Problem/Non-Compliance 
Section of the data review n a r r a t i v e . 

A.i.11.2 I s the curve c o r r e l a t i o n c o e f f i c i e n t . > 0.995 f o r : 

Mercury Analysis? [ ] 

Cyanide Analysis? [ ] 

ACTION: 
I f no, f l a g (J) the associated data as estimated. 

NOTE: 
The c o r r e l a t i o n c o e f f i c i e n t s h a l l be c a l c u l a t e d 
by the data v a l i d a t o r using- standard c o n c e n t r a t i o n s 
and the corresponding instrument response ( e.g. 
absorbance, peak area, peak h e i g h t , e t c . ) . 

A. 1.12 I n i t i a l and Continuing C a l i b r a t i o n V e r i f i c a t i o n -(Form I I A) 

[ ) 

A.1.12.1 Present and complete f o r every 
metal and cyanide? 

Present and complete f o r ICP-AES and ICP-MS 
when b o t h these methods are used f o r the same 
analyte? 

ACTION :• 
I f no f o r any of the above, prepare a 
Telephone Record Log and contact PO/TOPO 
f o r r e s u b m i t t a l from the l a b o r a t o r y . 

A. 1.12 .2 C i r c l e on each Form I I A a l l percent r e c o v e r i e s 
t h a t are outsid e the contract- windows. 

Are ICV/CCVs w i t h i n c o n t r o l l i m i t s f o r : 

Metals - 9O-110%R? 

Hg - 8O-120%R? 

Cyanide - 85-115%R? 

[ I 

t J 

t ] 
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YES NO N7 

ACTION: 
I f no,, q u a l i f y f i v e samples on e i t h e r s i d e 
o f t h e v e r i f i c a t i o n s t a n d a r d w i t h an 
u n a c c e p t a b l e r e c o v e r y as f o l l o w s : 

F l a g ( J ) - a s e s t i m a t e d a l l p o s i t i v e d a t a 
( n o t f l a g g e d w i t h " U " ) a n a l y z e d be tween a 

c a l i b r a t i o n v e r i f i c a t i o n s t a n d a r d w i t h 
p e r c e n t r e c o v e r y be tween 75-89% (65-79% 
f o r Hg ; 70-84% f o r CN) o r 111-125% ( 1 2 1 -
135% f o r Hg; 116-130% f o r CN)) and t h e 
n e a r e s t c a l i b r a t i o n s t a n d a r d w i t h an 
a c c e p t a b l e p e r c e n t r e c o v e r y ; 
Q u a l i f y a s s o c i a t e d r e s u l t s l e s s t h a n t h e -
MDL as "UJ" i f t h e ICV/CCV %-R i s be tween 
75-89% (65-75% f o r - H g ; 70-84% f o r CN) . 
R e j e c t ( r e d - l i n e ) o n l y p o s i t i v e d a t a i f t h e 
r e c o v e r y i s g r e a t e r t h a n 125%. • 
R e j e c t a l l a s s o c i a t e d r e s u l t s i f t h e 
r e c o v e r y i s l e s s t h a n 75%. 

N o t e : 
I n c l u d e a l l QC samples i n the f i v e sample count 
but q u a l i f y o n l y sample r e s u l t s on Form I ' s . 

A. 1': 12." 3 W a s "aCbhtahuarig C a l i b r a t i o n V e r i f i c at i o n " " " " " " " 
performed every 10 samples or every / 
2 hours whichever is more frequent? [• ] * 

Was.the ICV and/or mid-range standard f o r 
cyanide distilled? [ ] \J 

ACTION: 
I f no f o r any of the above, w r i t e i n the 
Contract-Problem/Non-Compliance Section 
of the data review n a r r a t i v e . 

* I f the mid-range standard was not analyzed, 
compute the c o n c e n t r a t i o n of the missing mid-
range standard from the c a l i b r a t i o n range i n 
order t o c a l c u l a t e the a f f e c t e d range f o r 
cyanide. 

A.l.13 CRQL Standard Analysis - (Form I I B) 

A. 1.13.1 For each ICP-AES run, was a CRI (CRQL o r MDL 
when MDL > CRQL) standard analyzed? 
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~ ' YES NO N7j 

(Note: C R I f o r AL, Ba, Ca, Fe, Mg, Na and K i s 
not r e q u i r e d . ) 

. For each -ICP-MS run/ was a CRI (CRQL or MDL 
when MDL > CRQL) standard analyzed for.each 
mass/isotope used in the analysis of all 
ICP-MS analytes? ' [ ̂  ] 

For each mercury run, was a CRQL standard 
analyzed?• ^ y 

For each cyanide run, was a CRQL standard / 
analyzed? f v J 

ACTION: 

I f no f o r any o f the above, w r i t e t h i s • d e f i c i e n c y : 
i n the Contract Problems/Non-Compliance Section o f 
the Data Assessment N a r r a t i v e , i n f o r m the CLP PO and 
t i a g (J) as estimated a l l the.associated data f a l l i n q 
w i t h i n the a f f e c t e d ranges. 

• The a f f e c t e d ranges are: 

ICP-AES Analysis - *True Value + CRQL 
• ICP-MS Analysis -• *True Value + CRQT, 

Mercury Ana l y s i s - *True Value + CRQL 
Cyanide Analysis - *True Value + CRQL 

; ' * True value of the CRQL Standard 

A. 1.13.2 Was a CRQL analyzed a f t e r the ICV/ICB, before the 
• f i n a l CCV/CCB and once every 20 a n a l y t i c a l .samples 
m a n a l y t i c a l run f o r each analysis? [ y j 

ACTION: 

I f no, w r i t e i n Contract Problem/Non-Compliance 
Section of the "Data Review N a r r a t i v e " . --

A.1.13.3 C i r c l e on each Form I I B a l l percent 
r e c o v e r i e s t h a t are outside the acceptance windows. 

I s the CRQL stand a r d ' w i t h i n c o n t r o l l i m i t s f o r : 

For ICP-AES & ICP-MS: 
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: YES ~N0 N7A 

Metals - 70 - 130%? [ ] 

Mercury - 70 - 13 0%? [ J ] 

Cyanide - 70 - 130%? [ / 3 

ACTION: 
I f no, f l a g (J) as e s t i m a t e d a l l sample r e s u l t s w i t h i n the 
a f f e c t e d range i f the CRQL standard recovery i s between 50.-

• 69%; 
f l a g (J) o n l y p o s i t i v e data w i t h i n the a f f e c t e d range i f the 
recovery i s > 130% but < 180%; r e j e c t a l l data w i t h i n the 
a f f e c t e d range i f - the recovery i s l e s s than 50%; 
r e j e c t o n l y p o s i t i v e data w i t h i n the 
a f f e c t e d range i f the recovery i s g r e a t e r than 180%. 

Note: 
1. Q u a l i f y 50% of the samples on e i t h e r side of the CRQL 

standard w i t h % recovery o u t s i d e the c o n t r o l l i m i t s . 
2. QC samples are also i n c l u d e d i n the'50% sample count. 
3.. Flag (J) o r r e j e c t (R) o n l y the f i n a l sample r e s u l t s on Form 

I ' s when Sample raw data are w i t h i n the a f f e c t e d ranges and 
the CRQL standard i s o u t s i d e the acceptance windows. 

4. The samples and the CRQL standard must be analyzed i n the 
same a n a l y t i c a l run. 

A 1 14 I n i t i a l and Continuing C a l i b r a t i o n Blanks - Form I I I 

AJ/4 M "P&Z- T7>f, 
A. 1.14.1 Present and complete? [ J _' 

For a l l the. instruments used f o r the metals 
and cyanide analyses? [ ] 

Was an i n i t i a l C a l i b r a t i o n Blank 
analyzed a f t e r ICV? [ __] 

Was a c o n t i n u i n g C a l i b r a t i o n Blank analyzed a f t e r 
every CCV and every 10 samples o r every 2 hours, 
whichever i s more frequent? [ ] 

ACTION: 
I f no, i n f o r m PO/TOPO and w r i t e i n the 
Contract-Problems/Non-Compliance s e c t i o n of the 
"Data Review N a r r a t i v e " . 

A.l.14.2 C i r c l e on each Form I I I a l l C a l i b r a t i o n Blank values 
t h a t are above the CRQL (or 2 x MDL. when MDL > CRQL) -
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~ . YES NO N7A 

When MDL < CRQL,- are a l l C a l i b r a t i o n Blanks l e s s 

than or equal to the CRQLs? •[ ] y/ 

When MDL > CRQL, are a l l C a l i b r a t i o n Blanks 

less than two times MDL? . [ ] J 

ACTION: 
I f no f o r any o f the above, q u a l i f y 
p o s i t i v e r e s u l t s of f i v e samples on 
e i t h e r side o f the ele v a t e d C a l i b r a t i o n 
Blank when sample raw values are l e s s t h a n 
or equal the C a l i b r a t i o n Blank g r e a t e r than 
CRQL (when MDL < CRQL), o r greater than 
2 x MDL (when MDL > CRQL). 

(QC samples are i n c l u d e d i n the f i v e sample count) 
A. 1.15 FORM III (Preparation Blank) - AJ//}- frS P&/i^ TX>P' 

Note: The Pre p a r a t i o n B l a n k ' f o r mercury 
i s the same as the c a l i b r a t i o n blank. 

A.1.15.1 Was one Preparation Blank prepared and analyzed 
f o r : 

•each Sample Delivery Group (SDG) ? f ] S 

each batch o f d i g e s t e d / d i s t i l l e d samples? [ ] v // 

each matrix type? [ } J 

A l l instruments used f o r metals and 

cyanide analyses? [ ] \s' 

Was a Preparation Blank d i g e s t e d / d i s t i l l e d 
w i t h the SDG samples and analyzed w i t h the 
associated samples i n the same a n a l y t i c a l run? [ ] 

ACTION: 
I f no f o r any o f the above, f l a g as 
estimated (J) a l l the associated p o s i t i v e 
data <:10 x MDL f o r which the' Preparation 
Blank was not analyzed. 

NOTE: 
I f only one blank was analyzed f o r more than 
20 samples, then the f i r s t 20 samples analyzed 
are not estimated ( J ) , but a l l a d d i t i o n a l samples 
must be q u a l i f i e d ( J ) . 
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YES NO N7j 

A.l.15.2 When the MDL i s le s s than or equal t o the CRQL, 
i s the p r e p a r a t i o n blank c o n c e n t r a t i o n 
g r e a t e r than the CRQL? 

I f yes, i s the sample c o n c e n t r a t i o n w i t h 
t h e l e a s t concentrated a n a l y t e less than 
10 times the P r e p a r a t i o n Blank? 

Note: 

Convert s o i l sample r e s u l t s t o mg/Kg on wet 
weight basis t o compare w i t h the s o i l Prep. 
Blank r e s u l t s on Form I I I . 

ACTION:.. 

I f yes, r e j e c t ( r e d - l i n e ) - a l l associated 
data g r e a t e r than the CRQL c o n c e n t r a t i o n b u t 
le s s than t e n times the p r e p a r a t i o n blank value 

A. 1.15.3 When the-^ MDL i s g r e a t e r t h a n the CRQL, i s the 
p r e p a r a t i o n blank c o n c e n t r a t i o n on FOrm I I I 
g r e a t e r than two times the MDL? 

ACTION: 

I f yes, r e j e c t ( r e d - l i n e ) a l l p o s i t i v e 
sample r e s u l t s w i t h sample raw data l e s s 
than 10 times the p r e p a r a t i o n blank value. 

A. 1.15. 4 I s the Pr e p a r a t i o n Blank c o n c e n t r a t i o n 
below the negative CRQL? 

• ACTION: 
I f yes, r e j e c t ( r e d - l i n e ) a l l associated sample 
r e s u l t s l e s s than 10 x CRQL. 

A - 1 - 1 6 ICP-AES/ICP-MS I n t P r f p r e n c e Chen* Sample - (*Y^ I V ) 

NOTE: ~ " : 

Not r e q u i r e d f o r mercury, CN, A l , Ca, Fe and Mg_. . 

A.1.16.1 Present and complete? [ s / ] 

Was- ICS analyzed a t t h e beginning and end of each / 
run , or once f o r 20; o r fewer a n a l y t i c a l samples?[ V ] 

ACTION: 

I f no, f l a g as estimated (J) a l l sample r e s u l t s . 

[ ] 

[ 3 

-23-
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YES NO 

A . l . 1 6 . 2 C i r c l e a l l v a l u e s on each F o r m ' I V t h a t a r e mor= 
t h a n + 20% o f t r u e o r e s t a b l i s h e d mean v a l u e o f 
any e lement i n t h e ICS AB s o l u t i o n . 

A r e a l l t h e I n t e r f e r e n c e Check Sample r e s u l t s 
w i t h i n t h e c o n t r o l l i m i t s (+ 20%) f o r a n a l y t e s 
w i t h MDLs < CRQL? j . 

I f n o , i s t he sample c o n c e n t r a t i o n o f A l Ca 
Fe , . o r Mg l e s s t h a n 50% o f t h e r e s p e c t i v e 
c o n c e n t r a t i o n i n ICS AB S o l u t i o n ' 

A . l 

ACTION; 

I f no, f l a g ( j ) as estimated those p o s i t i v e ' 

" 2 ? U ^ n / ° ? i W h i C ? n P h e I C S r e c o v e r Y ^ between 
™ ° % ; f l a 9 . a l l sample r e s u l t s as esti m a t e d 

" I C S recovery f a l l s w i t h i n 50-79%; r e j e c t 
(red-lane) those sample results- f o r which ICS 
recovery i s less than 50% ; i f r c S r e c o v e r y i s 
above 150%, r e j e c t o n l y - p o s i t i v e r e s u l t s 
r e s u l t s (not flagged w i t h "U") . • 

16.3 Do the ICP-AES r e s u l t s f o r analytes w i t h CRQLs 
ciO ug/L f a l l w i t h i n +. 2xCRQL ( ± 3xCRQL f o r ICP-MS)' 
of the an a l y t e - s t r u e value i n the ' 
ICS A s o l u t i o n ? r / 

[ V ] 
I f no, was the a f f e c t e d a n a l y t e ( s ) analyzed 
oy a n ( a l t e r n a t e method? 

[ ] 

A. 1.16 

A c t i o n : 

I f no, f l a g ( j ) a s- estimated the a f f e c t e d 
analyte data. 

C i r c l e on Form IV a l l v a l u e s _ 5 _ ^ S f t h a t should 
not be present i n the ICS A s o l u t i o n . • 

Is the sample concentration o f A l , Fe Ca or 
Mg gr e a t e r than or equal t o 50% of the r e s p e c t i v e , 
concentrations i n the'ICS A s o l u t i o n ? V 

Ac t i o n : 

I f yes, fl a g - as estimated (J) the a f f e c t e d 
sample r e s u l t i f the estimated i n t e r f e r e n c e due 
to m t e r r e r i n g element(s) i n sample i s 10-50% o f 
the a n a l y t e c o n c e n t r a t i o n "found" i n the sample 

[ ] 

-24-
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YES NO ~ N 7 ; 
Reject the a f f e c t e d sample r e s u l t i f the est i m a t e d 
i n t e r f e r e n c e i s 50% o f the sample c o n c e n t r a t i o n o r 
gr e a t e r . 

A. 1.17 
S p i k e d Sample R e c o v e r y : P r e - D i e r e s t i o n / P r e - D i s t i l r a t i o n ) (Form v a 
N o t e - ' 

Not r e q u i r e d f o r Ca, Mg, • K,. and Na (both m a t r i c e s ) ; A l and Fe 
( s o i l only.) 

A.1.17.1 Was M a t r i x Spike a n a l y s i s performed: 

on a s i t e s p e c i f i c sample? £ ^ / j 

for each SDG? j- J' ^ 

for each matrix type? [ </] 

. for each concentration range 
(i.e.,low, med., high)? [ J ] 

f a r each Method(ICP-AES, ICP-MS, Hg, CN) used? f J J 

Was a spiked sample- prepared and analyzed w i t h / 
the SDG samples? f v' ) 

ACTION: 
I f i n ° u f 0 r a n y ° f t h e a b o v e - f l a 9 as estimated ( J ) 
. a l l the p o s i t i v e data l e s s than f o u r times the SOW 

: s p e c i f i e d s p i k i n g l e v e l s f o r which.a spiked' sample 
was not analyzed. 

NOTE : 

I f more than one spiked sample were analyzed 
. f o r one SDG then q u a l i f y the associated data 
based on.the worst spiked sample a n a l y s i s . 

A.l.17.2 Was a f i e l d blank o r PE sample used f o r the 
spiked sample analysis? . [ " ) < / • ' 

ACTION: 

I f yes, f l a g as es t i m a t e d (J) a l l p o s i t i v e - - ' 
data l e s s than 4 x spike added f o r which t h e 

. f i e l d blank was used f o r the spiked sample 
a n a l y s i s . -.. 

A.l.17.3 C i r c l e on each Form VA a l l s p i k e r e c o v e r i e s t h a t 
are o u t s i d e the c o n t r o l l i m i t s (75% t o 125%) t h a t 
have sample,concentrations l e s s than f o u r t i t 
t h e added spike c o n c e n t r a t i o n s . Lmes 
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YES NO 

Are a l l recoveries w i t h i n the c o n t r o l l i m i t s 
when sample concentrations"are less than or 

equal t o f o u r times the spike concentrations? - [• ] y/ 

Note: 
Disregard the out of c o n t r o l spike r e c o v e r i e s 
f o r analytes whose concentrations are g r e a t e r 
than o r equal t o f o u r times the spike added.-

Are r e s u l t s o u t s i d e the c o n t r o l l i m i t s (75-125%) / 
fla g g e d w i t h "N" on Form I's and Form VA? [V ] 

ACTION: 
I f no, w r i t e i n the- Contract - Problem/Non -
Compliance Section o f the Data Review N a r r a t i v e . 

A.1.17.4 Aqueous 

Are any spike r e c o v e r i e s : . 

(a) l e s s than 30%? . [ j 

(b) between 30-74%? [ ] 

(c) between 126-150%? [ ]. 

(d) g r e a t e r than 150%? . [ ] 

ACTION: 
I f the m a t r i x spike recovery i s l e s s than 
30%, r e j e c t a l l associated aqueous data; i f 
between 30-74%, f l a g (J) a l l a s s o c i a t e d 
aqueous data as estimated; 
i f between. 126-150%, f l a g (J) as estimated 
a l l data not flagged w i t h "U"; i f g r e a t e r 
than 150%, r e j e c t ( r e d - l i n e ) a l l - a ssociated 
data not flagged w i t h "U". 

A. 1.17.5 Soil/Sediment 

Are any spike recoveries: 

(a) less than 10%? y/ [ ] 

(b) between 10-74%? \/ [ ] 

(c) between 126-200%?' I J 
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YES NQ~ N7A 

(d) greater than 200%? • [ Y } 

ACTION: 
I f yes f o r any of the above, proceed as f o l l o w s : 
I f the m a t r i x spike recovery, i s le s s than 10%, 
r e j e c t a l l associated data; i f between 10-74%, 
f l a g ( J ) a l l associated data as estimated; i f 
between' 126-200%, f l a g (J) as estimated a l l 
associated data not f l a g g e d w i t h "U"; I f greater, 
than 200%, r e j e c t a l l a s s o c i a t e d data not-

• flag g e d w i t h WU". 

A.l.18 Lab Duplicates) - Form V I 

A.l.18.1 Was the la b d u p l i c a t e a n a l y s i s performed: 

on a s i t e s p e c i f i c sample? [ - J - -

f o r each SDG? . . . [ \X] 

for each matrix type? [ \J\ 

f o r each con c e n t r a t i o n range ( i .e. low, med. ," / 
hi g h ) ? [ v j 

f o r each Method (ICP-AES, ICP-MS* Hg, CN) used? [___} 

Was a l a b d u p l i c a t e prepared and analyzed w i t h .. j 
the SDG samples? [ V ] 

ACTION: 
I f no f o r any of the above, f l a g as estimated 

, (J) a l l the data _CRQL* f o r which the d u p l i c a t e 
a n a l y s i s was not performed. 

Note .-
1. I f more than one d u p l i c a t e sample was analyzed 
f o r an SDG, then q u a l i f y the associated samples 
based on the worst l a b d u p l i c a t e a n a l y s i s . 
2. I f the percent s o l i d s d i f f e r e n c e between " s o i l 
sample and i t s d u p l i c a t e i s > 5%, then prepare s~ 
Form V I (Appendix # ) f o r the l a b d u p l i c a t e a n a l y s i s . 
Convert sample and i t s d u p l i c a t e r e s u l t s (mg/kg). 
on Form I's i n t o ug/L on wet weight basis and 
r e p o r t on Appendix . C a l c u l a t e RPD or absolute 
d i f f e r e n c e wherever a p p l i c a b l e and evaluate the 
Lab Du p l i c a t e analysis i n accordance w i t h QC 
C r i t e r i a s t a t e d i n A.1.18.5 . 

_ n _ 
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~ ~ : : TES NO 

A.1.18.2 Was a field blank or PE sample used for , 
t h e l a b D u p l i c a t e ana ly s i s ? [ t / ] ' 

ACTION: 
I f yes, f l a g as estimated (J) a l l data >CRQL 
(o r a l l data > MDL when MDL •>• CRQL) f o r which 
f i e l d blank- was used as d u p l i c a t e . 

A. 1.18.3 C i r c l e on each Form VI a l l values t h a t are: 

RPD > 2 0%, or 
D i f f e r e n c e > CRQL* 

Are a l l values w i t h i n c o n t r o l l i m i t s • 
(<RPD 20% or d i f f e r e n c e < +CRQL)? [ ] / 

I f no", are a l l r e s u l t s o u t s i d e the c o n t r o l / 
L i m i t s f l a g g e d w i t h an * on .Form I ' s and VI? [ V j 

ACTION: 
I f no, ..write i n the Contract-Problems/Non-Compliance 
S e c t i o n of the Data Review N a r r a t i v e . 

NOTE: 
RPD.is n o t t o be c a l c u l a t e d f o r any ana l y t e of 
the sample-duplicate p a i r ' when both values are 
less than the MDL. 

A. 1.18.4 Aqueous 

When sample and d u p l i c a t e values are both , 
•greater than or equal t o 5 times the CRQL 
( s u b s t i t u t e MDL f o r CRQL when MDL > CRQL), 

i s any RPD > 20% but < 100%.? [ _] 

i s any RPD > 100% ? . [ ] 

ACTION: 
I f t h e RPD i s > 20% but < 100%, f l a g (J) • as 
estimated the associated sample data >. CRQL. 
I f t h e RPD .is equal t o or g r e a t e r than 100%, 
r e j e c t the associated sample data > CRQL. 

A. 18.5 When the sample o r d u p l i c a t e value(s) i s l e s s 
than 5 times CRQL ( s u b s t i t u t e MDL f o r CRQL when 
MDL > CRQL) , i's the absolute d i f f e r e n c e between 
sample and d u p l i c a t e values > CRQL? [ ] 
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YES NO - N7A 

i s t he absolute d i f f e r e n c e >2 x CRQL? [j ] > 

ACTION: 
I f the d i f f e r e n c e i s g r e a t e r than the CRQL, 
f l a g (J) as estimated the associated sample 
data >. CRQL. I f the d i f f e r e n c e i s greater, than 
2 X CRQL, r e j e c t the ass o c i a t e d sample data > CRQL, " 

A. 1.18.5 Soil/Sediment ' ' • 
t • 

When sample and d u p l i c a t e values are both g r e a t e r 
than o r equal t o 5 times CRQL { s u b s t i t u t e MDL f o r 
CRQL when MDL > CRQL), 

i s any RPD > 35% but <. 120%? _>/ [ ] 

i s any RPD > 120%? . [ y/ ] ~ 

ACTION: 
I f the RPD i s > 35% and < 120%, f l a g (J) as 
estimated the associated sample data > CRQL. 
I f the RPD i s equal' t o or g r e a t e r than 120%, 
r e j e c t the associated sample data > CRQL. 

A.l.'18.6 When the sample and/or d u p l i c a t e v a l u e (s) are less t h a n 
5 times CRQL ( s u b s t i t u t e MDL f o r CRQL when MDL > CRQL) , 
i s the absolute d i f f e r e n c e between sample and d u p l i c a t e : 

> 2 x CRQL? [ s / ] 

> 4 x CRQL? / [ ._) 

ACTION: 
I f the absolute d i f f e r e n c e i s g r e a t e r than 

. 2 x CRQL, f l a g (J)as estimated the associated 
sample data > CRQL. I f the a b s o l u t e d i f f e r e n c e 
i s g r e a t e r than 4 x CRQL, r e j e c t the 
associated sample data > CRQL. 

Note: Use absolute values o f sample and 
d u p l i c a t e t o c a l c u l a t e t he d i f f e r e n c e . 

1.19 F i e l d Duplicates 

A.l.19.1 Was an aqueous f i e l d d u p l i c a t e p a i r analyzed? [ _ ] 
(Check the Sampling T r i p Report) ~~ 

J 

ACTION: 
I f yes , prepare a Form V I (Appendix - ) f o r 
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Y E S N O r N 7 A 

each aqueous f i e l d d u p l i c a t e p a i r . Report 
sample and d u p l i c a t e sample r e s u l t s on 
Appendix - from t h e i r r e s p e c t i v e Form I ' s 

/ A.1.19.2 Was a soil field duplicate pair analyzed? [ v ] 
(Check the Sampling T r i p Report) 

ACTION: 
' I f yes, for.each s o i l f i e l d d u p l i c a t e 
p a i r proceed as f o l l o w s : 

(a) I f the percent s o l i d s d i f f e r e n c e between 
s o i l sample and i t s d u p l i c a t e i s > 5%, then 
prepare a Form VI (Appendix #) f o r the l a b 
d u p l i c a t e a n a l y s i s . Convert sample and i t s 
d u p l i c a t e r e s u l t s (mg/kg) on Form I ' s i n t o 
ug/L on wet weight basis and r e p o r t on 
Appendix . Calculate the RPD" or absolute 
d i f f e r e n c e where a p p l i c a b l e and evaluate 
the^Lab Duplicate a n a l y s i s i n accordance w i t h 
QC C r i t e r i a stated i n A.1.18.5. 

(b) I f t h e percent, s o l i d s d i f f e r e n c e i s less 
than 5%, then-the r e s u l t s f o r sample and i t s : 
d u p l i c a t e are repo r t e d on Appendix - as mg/kg 
on dry weight basis. 

• NOTE: 

1. Do not c a l c u l a t e RPD when both values are 
.less than MDL. 

2.. S u b s t i t u t e MDL f o r CRQL when MDL > CRQL. 
3. Use absolute values of sample and d u p l i c a t e 

t o c a l c u l a t e the d i f f e r e n c e . 

A.1.19.3 Aqueous 
C i r c l e a l l values on the v a l i d a t o r - p r e p a r e d Form VI 
(Appendix-.) f o r f i e l d d u p l i c a t e s t h a t have: 

RPD > 50%? [_ 

D i f f e r e n c e > CRQL? [_ 

When sample and du p l i c a t e values are both g r e a t e r 
than or equal t o 5 times- CRQL ( s u b s t i t u t e MDL f o r 
CRQL when MDL > CRQL) , 

i s any RPD > 50%? [_ 
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i s any RPD > 100%? L _ J 

A c t i o n : 
I f the RPD i s >50% but < 100%,- f l a g (J) as 
estimated the associated sample"data >. CRQL. 
I f the RPD i s equal t o o r g r e a t e r than 100%, 
r e j e c t the associated sample data > CRQL. 

When the sample and/or d u p l i c a t e v a l u e ( s ) are l e s s t h a n 
5 times CRQL ( s u b s t i t u t e IDL. f o r CRQL when MDL > CRQL) , 
i s the d i f f e r e n c e * * between sample and d u p l i c a t e : 

> CRQL? [_ ] J> 

> 2 x CRQL? ' [ ] '-_! 

ACTION: 
I f the d i f f e r e n c e i s g r e a t e r than the CRQL, f l a g 
(J) as estimated the associated sample da t a > CRQL. 
I f t he d i f f e r e n c e i s g r e a t e r than 2xCRQL, r e j e c t t h e 
associated sample data. >. CRQL.. 

Note: 

Only the f i e l d d u p l i c a t e p a i r data are t o be q u a l i f i e d . 

A. 1.19.4 Soil/Sediment 

C i r c l e on each Form V I a l l values t h a t are: 

RPD > 50%, or D i f f e r e n c e > 2 x CRQL* 
When sample and d u p l i c a t e values are bot h g r e a t e r 
t h a n or equal t o 5 times CRQL ( s u b s t i t u t e MDL f o r 
CRQL when MDL > CRQL), 

/ is any RPD > 70%? [ v \ 

i s any RPD > 120%? L__J 

ACTION: 

I f the RPD i s > 70% but < 120%,' f l a g .(J) as 
estimated the associated sample data > CRQL. 
I f the RPD i s equal t o o r g r e a t e r than 120%., 
r e j e c t the as s o c i a t e d sample data >_ CRQL. 

When the sample and/or d u p l i c a t e v a l u e ( s ) are l e s s 
than 5 times CRQL ( s u b s t i t u t e MDL f o r CRQL when MDL 
> CRQL), i s the d i f f e r e n c e * * between sample and 
d u p l i c a t e : 
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~~ ' '. : : YES NO N/A 

> 2 x CRQL* ? • • [ . « / • ] 

> 4 x CRQL? [ \/ ] 

ACTION: 
I f the d i f f e r e n c e i s g r e a t e r than 
2xCRQL, f l a g (J)as estimate the associated 
sample data > CRQL. I f the d i f f e r e n c e i s 
gre a t e r than 4xCRQL,.reject the associated 
sample data > CRQL. 

**Dse absolute values of sample and d u p l i c a t e t o 
c a l c u l a t e the d i f f e r e n c e . 

A. 1.20 Laboratory Control Sample) - (Form VII) / f S P£fL TDF. 
(Note: LCS •- not r e q u i r e d f o r aqueous Hg; a d i s t i l l e d . 
ICV may be used as LCS f o r cyanide a n a l y s i s ) . 

A.1.20.1 Was one LCS prepared and analyzed f o r : 

each SDG? . • [ ' / ] ' 

each matrix type? . [ \J.\ 

each batch samples d i g e s t e d / d i s t i l l e d ? [ \ / ] 

f o r each Method(ICP-AES, ICP-MS, Hg, CN) used? [ x/ ] 

Was an LCS prepared -and analyzed w i t h the / 
samples? [ V ] 

ACTION:' 
I f no f o r any of the above, prepare Telephone 
Record Log and contact CLP PO or TOPO f o r 
s u b m i t t a l of the LCS r e s u l t s . Flag (J) as 
estimated a l l the data f o r which an LCS was 
not analyzed. 

NOTE: 
I f o n l y one LCS was analyzed f o r more 
than 20 samples, then the f i r s t 20 samples 
analyzed are not estimated (J)', but a l l 
a d d i t i o n a l samples must be q u a l i f i e d ( J ) . 

A.1.20.2 Aqueous LCS 
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_ : ' ~ YES NO ~WA 

C i r c l e on. each Form V I I the LCS percent r e c o v e r i e s 
o u t s i d e c o n t r o l l i m i t s (80 - 120%) except Ag and 
Sb (an aqueous LCS i s not r e q u i r e d f o r mercury o r 
cyanide). 

I s any LCS recovery: 

l e s s than 50%? [ ] V 

between 50% and 79%? [ ] v 

between 121% and 150%? [ ] _> 

greater than 150%? [ ] V 

ACTION: 
I f LCS recovery i s l e s s than 50%, r e j e c t ( r e d -
l i n e ) a l l associated sample data'; 
f o r a recovery between 50 - 79%, f l a g (J) a l l 
associated sample data as estimated; 
i f the recovery i s between 121- 150%, f l a g a l l 
p o s i t i v e r e s u l t s ( n o t f l a g g e d w i t h "U") as 
estimated; 
i f the recovery i s g r e a t e r than 150%, r e j e c t 
a l l p o s i t i v e r e s u l t s . 

A.l.2 0.3 S o l i d LCS 

I f an'analyte's MDL i s equal t o or g r e a t e r than t h e 
t r u e value o f LCS, d i s r e g a r d the "Action" below even 
though LCS i s out o f c o n t r o l l i m i t s . 

I s LCS "Found" value greater than the control / 
l i m i t s on Form V I I ? • ' . . [ / ] 

ACTION: 
I f yes, q u a l i f y a l l associated p o s i t i v e data 
as estimated ( J ) . 

I s LCS "Found" value lower than, the Control - / 
l i m i t s on Form V I I ? [ / ] 

ACTION: 
I f yes, q u a l i f y a l l a s soc ia t ed data as 
es t imated ( J ) . 

A . 1 . 2 1 ICP-AES & ICP-MS S e r i a l D i l u t i o n s - (Form VTTT 

NOTE: 
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: — : ' YES NO N?A 

ACTION: 
I f the Percent D i f f e r e n c e (%D) i s g r e a t e r • 
than 10%, q u a l i f y as estimated (J) a l l 

.associated samples w i t h raw data > MDL; 
r e j e c t ( r e d ^ l i n e ) a l l a s s o c i a t e d samples w i t h 
raw d a t a > MDL i f the %D i s > 100%. 

A.1.22 D i s s o l v e d / T o t a l or I n o r g a n i c / T o t a l Analytes -

A.1.22.1 Were any analyses performed f o r d i s s o l v e d as 
w e l l as t o t a l analytes on the same sample(s)? [ ] 

Were any analyses performed f o r i n o r g a n i c as w e l l 
as t o t a l (organic +. i n o r g a n i c ) a n a l y t e s on the 
same sample (s) ? " f _3. 

NOTE:. 
1. I f yes, prepare a form (Appendix ) comparing 
d i f f e r e n c e s between a l l d i s s o l v e d ( o r i n o r g a n i c ) 
and t o t a l analytes-. Compute the d i f f e r e n c e s as . 
a percent of the d i s s o l v e d t o t h e t o t a l a n a l y t e 
o n l y when the d i s s o l v e d c o n c e n t r a t i o n i s 
>.' 10 x MDL and gr e a t e r than the t o t a l c o n c e n t r a t i o n . 

2. Apply the f o l l o w i n g questions o n l y when both o f 
th e f o l l o w i n g c o n d i t i o n s are f u l f i l l e d : 
( i ) the i n o r g a n i c o r d i s s o l v e d r e s u l t s , are 
g r e a t e r than o r equal t o 10 x MDL, and 
( i i ) g r e a t e r than the t o t a l concentrations'. 

• 3 . A t l e a s t one p r e p a r a t i o n blank, ICS, and LCS 
sh o u l d be analyzed i n each a n a l y t i c a l r u n . 

A.1.22.2 I s th e c o n c e n t r a t i o n of any d i s s o l v e d (or i n o r g a n i c ) 
a n a l y t e g r e a t e r than i t s t o t a l c o n c e n t r a t i o n by 
more than 10%? ' [ _J 

A.1.22.3 I s the c o n c e n t r a t i o n of any d i s s o l v e d ( o r i n o r g a n i c ) 
a n a l y t e g r e a t e r than i t s t o t a l c o n c e n t r a t i o n by. 
more than 50%? 

ACTION: 
I f t he percent d i f f e r e n c e i s g r e a t e r than 10%, 
f l a g (J) both d i s s o l v e d (or inorganic)- and t o t a l 
c o n c e n t r a t i o n s as esti m a t e d . 
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YES NO N7A 

I f the d i f f e r e n c e i s more than 50%, r e j e c t 
(red-1 ine) both the values. 

A.1.23 . F i e l d Blank - (Form I ) 

• Note: Designate " F i e l d Blank" as such on Form I . 

A.1.23.1 Is a Field/Rinsate blank analyzed with the , 
samples? [ j y 

C i r c l e a l l f i e l d blank values on Form I t h a t are 
g r e a t e r than CRQL, (or 2 x MDL when MDL > CRQL). 

I s the f i e l d blank absolute c o n c e n t r a t i o n less 
than the CRQL (or 2 x MDL when MDL > CRQL) 
f o r - a l l parameters? 1 3 

I s the pr e p a r a t i o n blank value g r e a t e r than the 
f i e l d blank value? [ 3 

I f no f o r any of the above,' i s the f i e l d blank 
value already r e j e c t e d due t o . o t h e r QC c r i t e r i a ? [ ] 

ACTION: 
I f no, r e j e c t (except f i e l d blank r e s u l t s ) 
a l l associated p o s i t i v e sample data l e s s 
than o r equal t o f i v e times the- f i e l d blank 
value. Reject on Form I ' s the s o i l sample 
r e s u l t s t h a t when converted t o u/L oh wet 
basis are less than o r equal t o f i v e times-
the f i e l d blank value i n u/L. 

Note: -
1. F i e l d blank r e s u l t ( s ) p r e v i o u s l y r e j e c t e d 
due t o other c r i t e r i a i s not v a l i d . 
2. Do not use r i n s a t e blank f o r s o i l s t o 
q u a l i f y water samples and v i c e versa. 

\ 1 • 2 4 V e r i f i c a t i o n of Inst r u m e n t a l Parameters - (Form IX, XA,-. XB, XI) 

A.1.24.1 I s v e r i f i c a t i o n r e p o r t present f o r : 

Method Detection L i m i t s ( a n n u a l l y ) ? t 3 
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ICP-AES I n t e r e l e m e n t C o r r e c t i o n F a c t o r s 
( a n n u a l l y ) ? [ ] v 

ICP-AES & .ICP-MS L i n e a r Ranges ( q u a r t e r l y ) ? [ ] V 

ACTION: 

If no, contact Regional CLP PO/TOPO. 

A.1.24.2 Method Detection Limits - Form IX . 

A>'fa /K P&L 7?)/; 
A. 1.24.2.1 Are MDLs present f o r : 

a l l the analytes? [ ] 

a l l the instruments used? [ ] 
a l l ICP-AES and ICP-MS when m u l t i p l e ' 
i n s t r u m e n t s are used f o r the same 
a n a l y t e ? [ ] . 

ACTION: 
I f no f o r any o f the above, prepare 
Telephone Record Log and c o n t a c t . l a b o r a t o r y . 

A.1.24.2.2 I s MDL g r e a t e r than the CRQL f o r any a n a l y t e ? . . . [ ] 

I f yes, i s the co n c e n t r a t i o n on Form I g r e a t e r 
t h a n 5 x .MDL f o r . the sample analyzed on t h e 
in s t r u m e n t whose MDL exceeds CRQL? [ ] 

A c t i o n : • 
I f no, f l a g as estimated (J) a l l . v a l u e s l e s s 
than f i v e times MDL f o r the a n a l y t e whose 
MDL exceeds the CRQL. 

A.1.24 . 3 Linear Ranges - Form XI P&/L 77)^ 

A.1.24.3.1 Was any sample r e s u l t higher than the h i g h 
l i n e a r range f o r ICP-AES or ICP-MS? _ [ ] 

Was any sample r e s u l t h i g her than t h e h i g h e s t 
c a l i b r a t i o n standard f o r mercury or cyanide? [ _] 

I f yes f o r any of the above, was the sample 
d i l u t e d t o o b t a i n the r e s u l t on Form I ? . [ ] 

-37-
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~N7A 

ACTION: 
I f no, f l a g (J) the p o s i t i v e r e s u l t 
r e p o r t e d on Form I as estimated. 

YES NO 

A.1.25 ICP - MS Tune Analysis - ( Form XIV) 

A.1.25.1 Was the ICP-MS instrument was tuned 
p r i o r t o c a l i b r a t i o n ? 

ACTION: 

[ 3 

I f no, r e j e c t a l l sample data 
f o r which tuning was not performed. 

A. 1.25.2 Was' the t u n i n g s o l u t i o n analyzed 
at l e a s t f i v e times consecutively? [ ] 

Were a l l the required a n a l y t e s spanning the 
a n a l y t i c a l range present i n t h e r t u n i n g s o l u t i o n ? [ ] 

Was the peak width at 5% peak height less than • 
than 0.75 amu (0.80 amu f o r c e r t a i n instruments) 
f o r each isotope i n the t u n i n g s o l u t i o n ? [ ] 
Was the mass r e s o l u t i o n w i t h i n 0.1 amu f o r 
each isotope i n the t u n i n g s o l u t i o n ? [ ] 

Was %RSD less than 5% f o r each isotope, of each 
analyte i n the tuning s o l u t i o n ? [ ] • 

A c t i o n : 
I f no f o r any of the above, q u a l i f y a l l 
associated sample r e s u l t s as estimated. 

A.1.26 ICP-MS I n t e r n a l Standards ( Form XV) 

A.1.26.1 Were the i n t e r n a l standards added t o a l l the 
samples and a l l QC samples, and c a l i b r a t i o n 
standards (except the Tuning S o l u t i o n ) ? 

Were the t a r g e t analyte masses bracketed by the 
masses of the i n t e r n a l standards? 

t 3 

[ 3 

A c t i o n : 

I f no f o r any of the above, r e j e c t the a f f e c t e d 
<=nalyte by the i n t e r n a l standard masses. 

A,1.26.2 Was any i n t e r n a l standard %RI f o r a sample outside 
the l i m i t s (60-125%)? . [ ] J 
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* % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
| J x ^ L , 5 REGION 2 
| X S \ / 2 . ° 290 BROADWAY 
*<Z~ NEWYORK, NY 10007-1866 

ACTION MEMORANDUM 

DATE: SEP 3 0 ZDDi 

SUBJECT: Request for a CERCLA Removal Action at the Matteo Iron and Metal Site, 
West Deptford, Gloucester County, New Jersey 

FROM: Nick Magriples, On-Scene Coordinator * 
Removal Action Branch 

TO: 

THRU: 

George Pavlou, Director 
Emergency and Remedial Response Division 

Richard C. Salkie, Chief ^ 
Removal Action Branch 

Site No.: KD 

I. PURPOSE 

The purpose of this Action Memorandum is to request and document approval for a 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) removal 
action at the Matteo Iron and Metal Site (Site), West Deptford, Gloucester County, New Jersey. 
The Site meets the criteria for a removal action under the CERCLA as described in Section 
300.415 of the National Contingency Plan (NCP). 

The total removal action project ceiling for this action is $134,000, of which $107,000 is for 
contract mitigation and will be funded from the Regional removal allowance. There are no 
nationally significant precedent-setting issues associated with the proposed removal action. 

II. SITE CONDITIONS AND BACKGROUND 

The Comprehensive Environmental Response, Compensation and Liability Information System 
ID Number for the Site is NJD011770013. The removal action is considered time-critical. 

Internet Address (URL) • http://www.epa.gov 

Recycled/Recyclable . Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 50% Postconsumer content) 
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A. Site Description 

1. Removal Site Evaluation (RSE) 

In May 2004, the New Jersey Department of Environmental Protection (NJDEP) completed a 
Remedial Investigation (RI) and a Remedial Action Selection Evaluation for the Site. In 
February 2005, the United States Environmental Protection Agency (EPA), Removal Action 
Branch (RAB) received a verbal request from the NJDEP to assess the Site for removal action 
consideration. EPA subsequently received information from the NJDEP concerning the 
contamination at the Site. NJDEP submitted a written request to EPA on June 6, 2005 to 
consider the Site for a CERCLA removal action. 

Several site visits were conducted by the RAB between March and April 2005. It was observed 
that the active scrap yard is only fenced on the eastern boundary along Crown Point Road and a 
portion of the northeast corner. The scrap recycling facility receives metal from customers who 
drive onto the pavement on the eastern portion of the scrap yard and then onto a weight scale. 
Customers drop off metal at various locations in the yard, depending on the type of material 
being delivered and its designated collection point at the facility. Some of the collection points 
are situated on the unpaved areas of the yard. The unpaved area consists of disturbed soil due to 
the heavy machinery that tracks through this area and from efforts by the company to cleanup the 
yard of excessive scrap metal. It was observed that there would be a potential for dust to be 
generated in this operation under dry weather conditions. Based upon site observations, soil was 
apparently being transferred by vehicular tracking from the unpaved portion of the yard to the 
paved areas leading towards the entrance of the facility, indicating the potential for offsite 
migration. 

During the tour of the Site, five intact 55-gallon drums and drum remnants were identified 
scattered in the woods located in the southeast portion of the Site between the scrap yard and the 
automobile repair shop. These drums appeared old and rusted. Some had no bung caps and were 
laying on their sides. The area in which these drums were present was within 100 feet of Crown 
Point Road and readily accessible. 

Crushed battery casings are present throughout most of the northern portion of the Site. The 
casings visibly protrude from the ground surface, including along the banks of Hessian Run. 
Casings are also evident in the tidal marshlands. Observations made during extensive test pits 
conducted by the NJDEP revealed that most of the buried battery casings extend beyond the 
shoreline that existed in the 1940's. 

Trails are present throughout the Site from off-site areas. There are at least seven established 
trails into the southern portion of the Site. Most of these trails lead directly to or near the trailer 
park. In addition, the central portion of the Site where the crushed battery casings are land filled 
is accessible via land from the rear of the scrap yard. Aside from some of the dump areas, the 
landfill and the trails, most of the Site is heavily vegetated. Crushed casings were evident inland 
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along the northern portion of the Site. Relatively new glass bottles, beer cans, shot gun shells, 
cap gun ammo, and other materials were observed, indicating that the Site is accessed and used 
for recreational purposes. The remnants of a campfire were noted on the landfill in the northwest 
portion of the Site in the vicinity of crushed battery casings. This campfire was situated at the 
end of a trail leading directly from the trailer park. An unvegetated circular area was noted near 
the campfire which may be used for riding bikes and all-terrain vehicles. The southern edge of 
the landfill area is less than 400 feet from the trailer park. During the initial site visit, two youths 
were observed in the central portion of the field walking westward on the Site. 

During the period April 27-29, 2005, EPA personnel and contractor representatives from the 
Removal Support Team (RST) and the Site Assessment Team (SAT) conducted a sampling event 
at the Site to support an Integrated Assessment (IA). The effort included the collection of 82 
surface soil samples from the Site, the adjacent trailer park, and the one adjoining residence east 
of the scrap yard. The samples were screened in the field using an X-Ray Fluorescence (XRF) 
unit for lead and an Immunoassay method for PCBs. Approximately 20% of the field-screened 
samples were sent to a Contract Laboratory Program (CLP) lab for analysis using Inductive-
Coupled Plasma (ICP) emission spectroscopy for Target Analyte List (TAL) Metals confirmation 
and Pesticide/PCBs confirmation analyses. One of the five drums identified in the southeast 
portion of the Site was found to contain some liquid. A sample collected for Hazard 
Categorization (Hazcat) field screening analysis did not identify any hazards and it was 
concluded that the sample was likely dirty rain water. 

During the April 27-29, 2005 assessment activities at the Site, standing water was observed on at 
least half of the Site from the flooding that had occurred along the Delaware River earlier in the 
month. It was reported at the time of the flooding that a dense-grade aggregate barrier was 
erected by the owner of the trailer park along a portion of the boundary between the trailer park 
and the Site. It primarily extended along the northwestern edge of the trailer park and was 
several feet high at its maximum height. The purpose apparently was to keep flood water from 
retreating from the Site back through the trailer park on its way to Woodbury Creek. The 
western portion of the trailer park was reportedly flooded during this period. 

The known key problem areas at the Site include: the crushed battery casings throughout the 
northern portion of the Site, along the southern bank of Hessian Run and within its sediments; 
the on-site contaminated soils; and the contaminated sediments in Hessian Run. 

2. Physical location 

The Site is located at 1708 U.S. Highway 130 (a.k.a Crown Point Road) in West Deptford, 
Gloucester County, New Jersey and is situated just west of Interstate Highway 295/Route 130 
(see Figure 1). The eastern portion of the Site, approximately 5 acres, is partially paved with 
asphalt and contains several buildings which support an active scrap metal recycling business. 
The remainder of the Site, approximately 75 acres, is comprised predominantly of heavily 
vegetated, undeveloped land which is bordered by Woodbury Creek to the west, Hessian Run to 
the north, and a residential trailer park to the south. There are at least 100 hundred trailers 
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present in the park. A residence and an automobile repair shop are situated to the east and 
southwest of the scrap yard, respectively. Two buried utility lines pass through the northwestern 
portion of the Site. 

The Site is located approximately 1.2 miles from the Delaware River at the confluence of 
Woodbury Creek and Hessian Run. According to the RI, tidal fluctuations range from 
approximately 5.4 feet at neap tides to approximately 6 feet at spring tides. Tidal currents are 
strong in this area. At low tide, Woodbury Creek is ten feet deep, whereas Hessian Run becomes 
a narrow stream less than a foot deep. Based on floodplain data, at least two-thirds of the Site is 
situated within the 100-year flood plain at nine feet above mean sea level. The flood conditions 
that occurred in April 2005 were commensurate with this type of inundation. 

The Site is situated in the Woodbury-Hessian Run marshes, which are freshwater tidal 
marshlands (see Figure 2). Woodbury Creek has one of the largest remaining tidal freshwater 
wetlands on the Delaware River. The tidal marshes are flat and regularly flooded by slightly 
brackish tides. These marshes are considered to be part of the Delaware River Estuary. Both the 
NJDEP Freshwater Wetland Map and the National Wetland Inventory (NWI) Mapping identify 
wetland habitats in and around the Site. The tidal reach of the Delaware River is part of the 
National Estuary Program, a program set up to protect estuarine systems of national significance. 

The Site provides habitat for a variety of wildlife species due to the diversity of habitat types 
present and its location adjacent to a freshwater tidal marsh. The marshes provide habitat for 
muskrat, ducks and geese. According to the RI, the following fish species have been identified in 
Woodbury Creek and Hessian Run: mummichog, banded killifish, silvery minnow, alewife, 
blueback herring, pumpkinseed, brown bullhead, white perch, American eel, goldfish, spottail 
shiner, carp, bluntnose minnow, black crappie, gizzard shad, eastern mudminnow and golden 
shiner. According to the Atlantic Coast Ecological Inventory, the Delaware River Estuary 
contains game fish such as the American shad and the striped bass. 

Of the bird species observed at the Site during the RI, the osprey is listed as threatened by the 
NJDEP Division of Fish and Wildlife. According to the NJDEP Endangered Nongame Species 
Program, the northern and western portions of the Site and the Woodbury-Hessian Run marshes 
are considered foraging locations for the bald eagle (see Figure 3). The bald eagle is listed by the 
U.S. Fish and Wildlife Service as threatened. The NJDEP Division of Fish and Wildlife 
considers the bald eagle breeding population as endangered and their non-breeding population as 
threatened. 

Groundwater is the source of drinking water within a four-mile radius of the Site. Municipal 
wells provide the vast majority of this potable water. There are three private water supply wells 
in the immediate area of the Site; the scrap yard, the residence located adjacent to the scrap yard 
to the east, and the automobile repair shop located adjacent to the scrap yard to the southwest. 
The latter of these wells is 103 feet in depth. The depth of the other wells is not known. It is 
reported that the wells at the scrap yard and the adjacent automobile repair shop are not used for 
potable purposes. The residential well is used for potable purposes and has a treatment system 
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reportedly consisting of a 5-micron filter and a three-stage charcoal and sand filter. There are 
three municipal wells situated within one mile of the Site. The West Deptford Municipal Well 
No. 6, which is located on Red Bank Avenue near Oakland Road, is located 0.6 miles southeast 
of the Site and pumps approximately 100,000 gallons per day. This well is 356 feet in depth. 
National Park Borough operates two wells approximately 280 feet in depth, 0.9 miles northwest 
of the Site. 

The groundwater table is approximately ten feet below the ground surface at the Site. According 
to the RJ, the primary flow of the ground water is towards the southeast. A perched water table 
exists in the eastern portion of the Site. On the far eastern edge of the Site, the perched water 
flows to the north into Hessian Run. The remainder of the perched water flows towards the 
center of the Site and connects with the regional ground water flow heading towards the 
southeast. It is reported that Woodbury Creek and Hessian Run generally discharge into the 
ground water except during low tide, when seepage of ground water to the tidal mud flats occur. 

3. Site characteristics 

The Matteo family acquired the property on which the Site is located in 1947 and reportedly 
operated a junkyard, recycling facility, and an unregistered landfill since approximately 1961. 
The NJDEP identified an inactive incinerator at the Site in 1968. The unregistered landfill 
accepted crushed automotive battery casings and industrial and domestic waste. In 1971, the 
NJDEP approved a request from the facility to operate the incinerator to bum copper wire and 
received a plan from the facility for a "sweating fire box" to melt lead battery terminals for lead 
reclamation. An inspection in 1974 revealed that the approved incinerator was being used to 
smelt battery parts. The lead melting operation continued until 1985. In 1972, the NJDEP 
observed landfilling of crushed battery casings in an area of wetlands adjacent to Hessian Run. 
This operation was apparently performed in conjunction with the lead melting operation, as there 
were several reports of battery casing incineration and subsequent on-site ash and waste products 
disposal. At one time, the owner claimed that the crushed battery casings were intended for sale 
for use in road projects, driveways, and other recycling uses. In 1976 and 1984, there were 
reports of fires burning at the landfill. The fires involved the waste material that had been placed 
in the landfill. During the former period, it is reported that the fire bumed for three days. In 
addition to these operations, numerous inspections and complaints through the years revealed 
drums of waste scattered throughout the property, including in the wooded area near the trailer 
park. In 1984, drums of D001 and D008 waste were identified at the Site. 

Currently, Matteo Iron and Metal operates a scrap metal recycling facility on a portion of the Site 
closest to Crown Point Road. According to a recent price sheet, the company accepts copper, 
brass, aluminum, stainless steel, iron, lead, motors, junk cars and batteries. The batteries, which 
reportedly are a very small part of the business since they are not assigned any value, are 
reportedly shipped off as received without any lead recovery. A portion of the scrap yard is 
paved near the entrance and the weigh station. The remainder of the scrap yard is unpaved. Soil 
contamination has been documented in the unpaved portion of the scrap yard. The remainder of 
the Site west of the scrapyard is not currently used. 
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4. Release or threatened release into the environment of a hazardous substance, or 
pollutant or contaminant 

Numerous limited investigations and sampling events have been conducted at the Site over the 
past several decades. In 1991 during a test pit study conducted by the NJDEP, lead was detected 
at 39,200 mg/kg at a depth of four feet and total petroleum hydrocarbons were identified at a 
depth of three feet at 44,600 mg/kg. Surface soil sampling conducted in the junkyard in 1996 by 
the NJDEP identified the following analytes with their maximum concentrations: lead 
(19,900 mg/kg), copper (21,100 mg/kg), cadmium (49.6 mg/kg), and arsenic (59.2 mg/kg). Test 
pits conducted by the NJDEP in 1996 identified the presence of lead at 47,900 mg/kg at a depth 
of twelve feet. Sediment sampling conducted in 1997 by the NJDEP as part of the Site 
Investigation (SI) identified lead (8,500 mg/kg) and PCBs (78 mg/kg) in Hessian Run adjacent to 
the central portion of the crushed battery casing area. 

The NJDEP conducted a comprehensive RI during the period of September 2000 to 
October 2002. The analytical data generated by the NJDEP during the RI revealed elevated 
levels of lead in the soil throughout the battery casing burial area, the scrap yard, and the 
adjoining creek sediments around the Site. Additionally, there are noncontiguous spots of soil 
contamination throughout the Site. PCBs, antimony, copper, arsenic, cadmium, mercury, nickel 
and zinc were also detected at some locations above NJDEP Nonresidential Direct Contact Soil 
Cleanup Criteria (NRDCSCC) and Residential Direct Contact Soil Cleanup Criteria (RDCSCC). 
There were also sporadic detections of polyaromatic hydrocarbons (PAHs) and volatile organic 
compounds (VOCs) in the shallow subsurface soil. 

Soil sampling conducted during the RI within the unpaved portion of the scrap yard revealed the 
presence of elevated levels of lead, especially in the central area just northwest and west of the 
pavement. The maximum concentration of lead detected in the soils in this area, at a depth of 
zero to six inches, was 20,700 mg/kg. The average lead concentration of the soil samples 
collected in this area, at a depth of zero to twelve inches, was 3,429 mg/kg. According to 
estimates in the RI, approximately 75% of the six-acre scrap yard is above the NJDEP RDCSCC 
for lead (400 mg/kg). Table 1 lists a summary of the analysts/compounds identified in surface 
samples collected in the scrap yard and their respective maximum concentrations. 

Table 1: Summary of Analytical Results from Surface Soil Samples Collected in 
the Scrap Yard at the Matteo Iron and Metal Site (NJDEP RI, March 2004). 

Substance Maximum 
Concentration 
Detected (mg/kg) 

NJDEP 
RDCSCC 
(mg/kg) 

NJDEP 
NRDCSCC 
(mg/kg) 

antimony 865 14 340 

arsenic 55 20 20 

cadmium 33.3 39 100 
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copper 2,870 600 600 

lead 20,700 400 600 

mercury 22.3 14 270 

nickel 502 250 2,400 

zinc 16,200 1,500 1,500 

PCBs 216 0.49 2 

Soil samples collected from the 90 test pits completed throughout the Site during the RI revealed 
a maximum lead concentration of 31,300 mg/kg within the buried waste, at a depth of 1.5 feet, 
and 11,500 mg/kg below the waste, at a depth of five feet. A test pit along the western boundary 
of the Site revealed PCBs at a concentration of 460 mg/kg at a depth of 4.5 feet and xylene at a 
concentration of 280 mg/kg at a depth of three feet. Two of five waste characterization samples 
collected from soil in the buried waste areas exceeded the Toxicity Characteristic Leaching 
Procedure (TCLP) limit for lead (5.0 mg/1). One of the two samples that exceeded the TCLP 
limit was collected from a battery waste area and the other was from a mixed waste area. 

Surface soil samples collected during the RI outside of the immediate areas of the scrap yard 
and the burial areas revealed noncontiguous spots of soil contamination throughout the Site. The 
lead concentrations in four of the nineteen samples collected ranged from 1,660 mg/kg to 
14,500 mg/kg, with the latter concentration being within 50 feet of the trailer park and in the 
general area of a trail leading onto the Site. The PCB concentrations in two of the nineteen 
samples ranged from 0.53 mg/kg to 15.2 mg/kg. 

Surface soil sampling conducted by EPA within the landfill area during April 2005 generally 
confirmed previous sample results in the landfill and battery casing burial area with respect to the 
lead contamination. Soil samples collected in an area of the Site near the border with the trailer 
park, did not confirm a previous detection of lead at 14,500 mg/kg. The maximum XRF lead 
concentration from four samples collected in this general area was 277 mg/kg. Three samples 
collected from lawns in the trailer park, just south and southeast of this area, detected lead at 
estimated laboratory concentrations of 1,520 mg/kg, 973 mg/kg, and 410 mg/kg. The XRF 
screening results for these samples were 906 mg/kg, 715 mg/kg and 306 mg/kg, respectively. 
The lead concentrations within the remainder of the trailer park were all below 200 mg/kg. The 
four samples collected from the curb on Crown Point Road, outside of the scrap yard entrance 
and on a dirt roadway that separates the scrap yard and the single residence situated east of the 
scrap yard, were all below a lead concentration of 400 mg/kg. A sample collected from the 
eastern lawn of this residence detected lead at an estimated laboratory concentration of 1,400 
mg/kg. With respect to PCBs, one sample collected near Hessian Run from within a crushed 
battery burial area revealed the presence of PCB Aroclor-1254 at an estimated concentration of 
200 mg/kg. 

7 



MIM2.50008 

During the RI, 416 sediment samples were collected to a depth of three feet from Hessian Run 
and Woodbury Creek. Lead concentrations in sediment samples exceeded the NJDEP Sediment 
Quality Criteria Severe Effect Level (SEL) of 250 mg/kg at all of the sampling locations along 
Hessian Run, with the most contaminated area generally being closest to the central portion of 
the north shoreline of the Site. The NJDEP Sediment Quality Criteria Lowest Effect Level 
(LEL) of 31 mg/kg for lead was exceeded at all locations sampled. The maximum concentration 
of lead detected in the sediments was 35,200 mg/kg at a depth of one to two feet in Hessian Run 
near the north shoreline. Lead was also detected as high as 19,500 mg/kg at one location near the 
north shoreline at a three foot depth, the maximum depth sampled. The concentrations of lead in 
the sediments generally decrease with distance from the north shoreline. PCB concentrations in 
sediment samples exceeded the SEL (varies based on total organic carbon concentrations) at two 
locations in Hessian Run. The maximum concentration of PCBs detected was 8.3 mg/kg from 
the upper six inches of Hessian Run near the creek bank. Arsenic, copper, and zinc also 
exceeded their respective SELs in Hessian Run near the creek bank. 

Surface water samples collected from locations in both Hessian Run and Woodbury Creek during 
the RI revealed the presence of lead above NJDEP Surface Water Quality Standards (SWQS) 
ecological criteria (2.5 ug/1) in 20 of the 24 samples and above SWQS human criteria (5 ug/1) in 
16 of the 24 samples. The highest lead concentration detected was 87.4 ug/1. In general, samples 
(unfiltered) collected at low tide had higher concentrations than those collected at the same 
location at high tide. 

As part of the RI, the NJDEP completed an ecological study in the summer of 2003 and issued 
the Final Aquatic Biota Study in December 2004. Sediment and water samples were collected 
from ten stations upstream, adjacent to, and downstream of the Site covering both Hessian Run 
and Woodbury Creek. The stations were located within the main channels of these streams. The 
highest sediment concentrations of lead and PCBs, 19,600 mg/kg and 35 mg/kg, respectively, 
were confirmed in Hessian Run at adjacent stations near the central portion of the burial area. 

Ground water monitoring conducted at the Site has revealed the presence of lead (6,050 ug/1), 
nickel (174 ug/1), chromium (164 ug/1), and cadmium (4.4J) in the shallow monitoring wells. 
Vinyl chloride has been identified in the deep monitoring wells at concentrations as high as 
20 ug/1. In May 2004, the NJDEP installed four monitoring wells east of Interstate Highway 295. 
Three of the wells are located within 0.3 miles of the Site and range in depth from 79 to 92 feet. 
The highest level of vinyl chloride identified in the off-site monitoring wells is 26 ug/1. Lead was 
detected in the on-site potable well in 1994 at 57 ug/1. Vinyl chloride has been detected at a 
maximum concentration of 4.8 ug/1 in the potable well of the adjacent tire business. Neither of 
these wells are reportedly used for potable purposes. The EPA Drinking Water RAL for lead and 
vinyl chloride are 30 ug/1 and 2 ug/1, respectively. 

All of the materials listed above, except for petroleum hydrocarbons, are CERCLA designated 
Hazardous Substances, as listed in 40 CFR Table 302.4. The analytical data presented above is a 
summary of the most significant data available from the aforementioned reports. It is not meant 
to be inclusive of all of the analysts or compounds detected at the Site. 
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Based on test pits conducted during an NJDEP field investigation, the volume of waste material 
landfilled at the Site is estimated to be 80,000 cubic yards (see Figure 3). Of this total, 
approximately 23,000 cubic yards consists of battery casings, 22,000 cubic yards of battery 
casings mixed with general waste, and 35,000 cubic yards of general waste. It is estimated that 
there are an additional 7,000 cubic yards of battery casings in the sediments of Hessian Run to a 
depth of three feet, as measured 20 feet from the south bank. Not including the area covered by 
the battery casings in the sediments of Hessian Run, there are approximately 10,500 cubic yards 
of sediments to a depth of one foot with contamination greater than the NJDEP SEL Sediment 
Quality Criteria and approximately 99,500 cubic yards of sediments to a depth of three feet with • 
contamination greater than the SEL. The volume of soil contamination (not including the battery 
casings) identified above NJDEP RDCSCC across the entire Site is estimated to be 58,000 cubic 
yards. 

The mechanism for past releases to the environment was the business operations and waste 
disposal practices at the Site. Metals, in particular lead, were recovered from batteries and 
wiring since the 1950s. Waste materials including: crushed batteries casings, residues from the 
smelting operation and unknown industrial and domestic solid waste were reportedly deposited at 
the Site and buried over a period of several decades. The crushed battery casings make up a 
significant portion of the southern bank of Hessian Run at the Site. The bank of the creek was 
altered from its original location by the filling operations conducted over the decades. 

The presence of exposed, crushed battery casings deposited along Hessian Run over several 
decades is indicative that there is an ongoing release to the environment. Casings are also 
evident in the Hessian Run sediments. During low tide, wide mud flats are exposed over which 
contaminated stored water from the battery casing area flows. Both Hessian Run and Woodbury 
Creek are tidal and flood the Site during elevated flows on the Delaware River. The flood waters 
that pass over the Site would tend to cause migration from the highly contaminated areas into the 
adjacent creeks and other portions of the Site. Flooding of this nature occurred in April 2005 
during a period of heavy rainfall and snow melt in the Delaware River Basin. The Site is 
accessible and is used for recreational purposes. The potential for direct contact with the 
contaminated soil and crushed battery casings exists that could potentially lead to exposures 
through inhalation and ingestion. 

Future releases of elevated levels of lead and other CERCLA designated Hazardous Substances 
will continue unabated to Hessian Run should conditions remain unmitigated. Materials released 
could migrate to areas that have not yet been impacted, affecting human health and the 
environment. 

5. National Priorities List (NPL) status 

The Site is not on the NPL. EPA has evaluated the Site for placement on the NPL and has 
prepared a draft Hazard Ranking System (HRS) package. EPA is awaiting for NJDEP to 
determine i f they want to place the Site on the NPL. 
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B. Other Actions to Date 

1. Previous actions 

There have been no previous Federal actions taken at the Site other than those discussed 
previously. 

2. Current actions 

Currently, there are no Federal actions taking place at the Site. 

C. State and Local Authorities' Role 

1. State and local actions to date 

The NJDEP has been involved with the Site since at least 1972 with inspections of the landfilling 
and melting operations. An Administrative Order was issued to the company in 1984 with 
respect to their waste disposal practices for incinerator ash, a pile of white powder, and drums. 
The company was issued a Notice of Violation (NOV) in 1991 for significant amounts of solid 
waste and other materials of environmental concern and subsequently conducted a site 
investigation. The investigation, which included test pits, revealed elevated levels of lead and 
total petroleum hydrocarbons at the Site. The case was transferred to the Division of Publicly 
Funded Site Remediation in 1993 after the company did not conduct any of the required followup 
investigative activities or proceed with closure of the landfill. The NJDEP conducted a PA/SI in 
1996. In July 1997 the NJDEP conducted sampling of surface soils to determine i f dioxin was 
present at the Site and the extent of PCB contamination. Analytical results did not confirm the 
presence of dioxin. 

The NJDEP announced an initiative on April 25, 2005 for accelerating the cleanup often major 
contaminated sites along the Delaware River in an effort to improve the quality of the river. The 
Matteo Iron and Metal Site was identified on the list. 

2. Potential for continued State/local response 

At this time it is not known whether there will be any future State or local actions taken at the 
Site. 

III. THREAT TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, 
AND STATUTORY AND REGULATORY AUTHORITIES 

A. Threats to Public Health or Welfare 

There is a potential exposure to nearby human populations from hazardous substances, pollutants 
or contaminants (40 CFR §300.415(b)(2)(i)). The Site is an insecure area where automotive 
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batteries were received and either burned or crushed to recover metal. Persons use the inactive 
portion of the Site for recreational purposes. It appears that the main area of interest is the 
northwest portion of the Site, within what constitutes the landfill and battery casing area. One of 
the main paths from the trailer park leads to this area, which is sparsely vegetated and is the 
location of the campfire remnants. From there, a trail leads to Hessian Run and the exposed 
battery casings. Persons accessing the Site could potentially be exposed to elevated levels of lead 
and PCBs through inhalation and/or ingestion of dust or through dermal contact. Use of bicycles 
or all-terrain vehicles in this area could kick up dust, increasing the risk for potential exposure. 

The active portion of the Site is used by workers of the scrap metal recycling facility and 
customers dropping off material. Heavy machinery is used on the unpaved portion of the facility 
to segregate, consolidate and prepare the scrap metal for transport. Lead, PCBs and other heavy 
metals have been documented in the surface soils of the unpaved area. Persons accessing this 
area could potentially be exposed to elevated levels of lead and PCBs through inhalation and/or 
ingestion of dust generated by the operations or through dermal contact. 

There appears to be an isolated area of lead contamination above the NJDEP RDCSCC in the 
north centra] portion of the residential trailer park along the border with the Site. Lead was also 
detected above the NJDEP RDCSCC in a sample collected on the lawn of the residence situated 
east of the scrap yard. As such, there is a potential for exposure to lead for persons in these 
through inhalation and/or ingestion of the soil. Although the samples in the residential locations 
were collected from grass lawns, which lessens the potential for dusty conditions, the exposure 
potential is dependent on the quality of the grass cover and the activities that take place over the 
lawn. 

Evidence exists that Hessian Run and Woodbury Creek are used for recreational purposes. There 
are boat docks and duck blinds present on Hessian Run. This indicates that persons may hunt 
and fish, providing a potential human exposure pathway if the wildlife are consumed. Lead and 
PCBs have been identified extensively in the surrounding tidal wetlands ecosystem. 

Lead is a cumulative poison where increasing amounts can build up in the body eventually 
reaching a point where symptoms and disability occur. Particularly sensitive populations are 
women of child-bearing age, due to the fetal transfer of lead, and children. Cognitive deficits are 
associated with fetal and childhood exposure to lead. An increase in blood pressure is the most 
sensitive adverse health effect from lead exposure in adults. Effects on the kidney, nervous 
system and heme-forming elements are associated with increasing blood lead concentrations, 
both in children and adults. Other symptoms include: decreased physical fitness, fatigue, sleep 
disturbance, aching bones, abdominal pains and decreased appetite. 

The relationship between soil lead concentrations and the consequent impact on blood levels in 
children has been studied through numerous epidemiological studies. Based on these 
epidemiological studies, it is generally believed that persistent exposure to soil-borne lead results 
in an increase in blood lead levels (in children) of 1 to 9 ug/dl per 1,000 ppm lead in soil. 
Although this relationship may become less robust as exposure durations decrease and soil lead 
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levels increase, it nonetheless provides compelling evidence of the potential lead hazard 
associated with the excessive lead concentrations found in the soil at the Site. 

PCBs are readily absorbed into the body by ingestion, inhalation, and dermal exposure following 
ingestion of dust or soil, inhalation of PCB-Iaden dust, or direct dermal contact with PCBs in soil 
or dust. They may persist in tissues for years after exposure stops. Chemical acne, dark patches 
on skin, burning eyes and skin and unusual eye discharge have been reported by all routes of 
exposure. Generally, onset may not occur for months. These effects may last for months. Liver 
damage and digestive disturbance have been reported. PCBs may impair the function of the 

. immune system and at high levels have been shown to produce cancer and birth defects in 
laboratory animals. Although PCBs are suspected as a human carcinogen, they have a very low 
potential for producing acute toxic effects. PCBs bioaccumulate to concentrations that are toxic. 
A number of human studies indicate that PCBs can cross the placenta and locate in the fetus. 
PCBs also concentrate in human breast milk. 

High levels of hazardous substances or pollutants or contaminants in soils, largely at or near the 
surface, may migrate (40 CFR §300.415(b)(2)(iv)). Analytical testing has confirmed the 
presence of elevated levels of lead and PCBs at the Site in the upper two feet of the soil. During 
dry conditions this material becomes airborne more readily, especially in the active scrap yard, 
where the soil is more readily disturbed by heavy machinery and vehicles and near the campfire 
location. Persons that access the Site can accumulate the material on their shoes and possibly 
carry it into the home resulting in potential exposures to young children, i f present. The crushed 
battery casings that line the southern bank of most of Hessian Run and come into direct contact 
with the creek itself during high tide, are a continual source of contamination to the tidal 
freshwater marshes. 

Weather conditions exist that may cause hazardous substances to migrate or be released 
(40 CFR §300.415(b)(2)(v)). During flood events the potential exists for high levels of lead and 
PCBs to be spread across the Site to areas with lower levels of contamination and to the adjacent 
residential trailer park. This also increases the potential for further contaminant migration into 
the creeks when the waters recede. A flood event in April 2005 resulted in approximately half of 
the Site being inundated at approximately the 100-year flood line. 

B. Threats to the Environment 

There is an actual or potential exposure to nearby animals or the food chain from hazardous 
substances, pollutants or contaminants (40 CFR §300.415(b)(2)(i)). Acute sediment toxicity 
testing conducted by the NJDEP revealed that a sample collected at one of the stations in Hessian 
Run, across from the battery casing burial areas, showed 100% mortality to the benthic 
organisms tested. Significant mortality was also observed from the sediments near the western 
portion of the Site, including near the confluence with Woodbury Creek. Surveys conducted as 
part of the aquatic biota study revealed that both the indigenous benthic macroinvertebrate and 
fish communities were less diverse at the four stations adjacent to the Site on Hessian Run than 
at the reference stations. Concentrations of lead detected in the wetland plants at stations near 
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the Site were considerably higher than the reference stations. In earthworm tissue, lead and PCB 
concentrations were also considerably higher at the on-site stations than at the reference stations. 

The EPA Environmental Response Team (ERT) completed an Ecological Risk Assessment in 
June 2005 based on the NJDEP Final Aquatic Biota Study Report. The food-chain models 
indicate that insectivorous birds and mammals are at risk of acute toxicity from the ingestion of 
lead. Insectivorous and omnivorous birds and mammals are at risk from the ingestion of lead. 
Insectivorous birds and mammals, omnivorous birds, and piscivorus mammals are at risk from 
the ingestion of PCBs. In addition, the ecological risk assessment indicates that the wildlife 
which utilize the area of highest site-related contamination for foraging are at risk. The risk 
assessment conclusions demonstrate the link between site contaminants and environmental 
impact in the aquatic and terrestrial ecosystem. 

There is actual or potential contamination of sensitive ecosystems (40 CFR §300.415(b)(2)(ii)). 
Extensive tidal wetlands along Hessian Run and Woodbury Creek surround the Site and continue 
to the Delaware River. Lead and PCBs have been documented in these wetlands. According to 
the ERT Ecological Risk Assessment, tidal flats function as a nursery and refuge areas for small 
and developing aquatic organisms. Biota utilizing the tidal flat often rely extensively on the 
resources available during high tide when fish move to the tidal flat to feed on the resident 
community. Within the Delaware River system, American shad and striped bass use tidal flats 
for their nursery function and migration pathways. At low tide, birds and some mammals move 
onto the tidal flat to feed. The benthic macroinvertebrate community plays a key role in nutrient 
cycling and organic matter processing, and is a food resource for higher trophic level organisms. 
Sediment contamination has a direct impact on these organisms due to their direct contact with 
the media. Upper trophic level predators, such as birds and mammals, that feed on the lower 
trophic level organisms, can bioaccumulate contaminants that are present in an ecosystem. The 
osprey's presence at the Site and the bald eagle's use of the Woodbury-Hessian Run marshes as a 
foraging location are indicative of the ecological sensitivity of the area surrounding the Site and 
the risk that the CERCLA designated hazardous substances identified at the Site pose to these 
predators. 

High levels of hazardous substances or pollutants or contaminants in soils, largely at or near the 
surface, may migrate (40 CFR §300.415(b)(2)(iv)). Crushed battery casings and elevated levels 
of CERCLA designated hazardous substances have been identified on the banks of the Site and 
withm sediments of Hessian Run. This waste material is unprotected and readily available to 
migrate. The surface water is in contact with this material and continually carries the 
contamination into the tidal flats, making it available for further migration into the Delaware 
River. This situation has existed for several decades. An impact to the local ecosystem has been 
documented. 

Weather conditions that may cause hazardous substances, or pollutants, or contaminants to 
migrate or be released (40 CFR §300.415(b)(2)(v)). Flood events result in greater portions of 
the contaminated area coming into contact with the surface water and releasing material into the 
tidal wetlands that surround the Site. This was the case in April 2005 during a major flood event 
in the Delaware River watershed. 
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IV. E ND AN G ERM EN T DETERMINATION 

Actual or threatened release of a hazardous substance from the Site, i f not addressed by 
implementing the response action selection in this Action Memorandum, may present an 
imminent and substantial endangerment to public health, welfare, or the environment. 

V. PROPOSED ACTIONS 

A. Proposed Actions 

1. Proposed action description 

The proposed action is to erect a chain-link fence and place warning signs along the portions of 
the Site that are not fenced and that are not bounded by waterways. These areas would include 
the southern boundary of the Site near the trailer park and portions of the eastern boundary where 
fencing does not already exist. The purpose of the proposed action is to restrict public access to 
the contaminated areas of the site and thereby reduce the human health threats posed by the 
elevated levels of CERCLA designated hazardous substances that are spread throughout the Site. 
The proposed action is an interim measure, designed to protect human health by attempting to 
minimize direct contact with the highly contaminated areas at the Site, but will not reduce the 
contamination levels and therefore will not alleviate the remaining human health and ecological 
concerns. 

At the conclusion of this removal action, contamination will still exist at the Site. The proposed 
action will not address the issues listed below. 

• The tens of thousands of tons of battery carcasses and heavily contaminated 
soils either in direct contact with a tidal estuary of the Delaware River or within the 
estuary's floodplain. 

• The heavily contaminated sediments in Hessian Run. 

• The presence of soil contamination at the active facility. 

• The contaminated ground water underlying and downgradient of the Site. 

• The availability of access to the Site along Hessian Run, Woodbury Creek and 
from the active portion of the Site. 

Additional comprehensive response actions will be required to address the threats to human 
health and the environment posed by the contamination that will remain at the site, as noted 
above. 
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2. Contribution to remedial performance 

The removal action at the Site will, to the extent practicable, contribute to the efficient 
performance of any long-term remedial action with respect to the release or the threatened 
release. The Site is not on the NPL, however the proposed removal action is not expected to 
impede any future responses. This limited action will attempt to minimize direct contact threats 
until a more comprehensive response action is undertaken. 

3. Description of alternative technologies 

Alternative technologies were not considered for the proposed action. 

4. Engineering Evaluation/Cost Analysis (EE/CA) 

Since this is a time-critical removal action, this section was not applicable. 

5. Applicable or relevant and appropriate requirements (ARARs) 

Federal ARARs were not considered due to the limited scope of this removal action. 

6. Project schedule 

It is expected that this removal action will take two months to complete once funding is received 
and the action is initiated. 

B. Estimated Costs 

A summary of the estimated costs for the proposed action is presented below. 

Extramural Costs: 

Regional Removal Allowance Costs: 
Cleanup Contractor Costs (ERRS). $ 97,439 
ERRS Costs Contingency (10%) $ 9.743 

Total Cleanup Contractor Costs (ERRS) 
(rounded to nearest thousand) 

$107,000 

Other Extramural Costs Not Funded from the Regional Allowance 
Total RST, including multiplier costs $ 5,000 

Subtotal, Extramural Costs 
Extramural Costs Contingency 
(20% of total Extramural Costs; rounded to nearest thousand) 

$112,000 
$ 22.000 

TOTAL, REMOVAL ACTION PROJECT CEILING 
15 

$134,000 
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VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED 
OR NOT TAKEN 

Should no action be taken, or the planned action delayed, access to the Site will continue 
unabated, continuing the risk of persons coming into direct contact with the waste material and 
contaminated soil present at the Site. 

v n . OUTSTANDING POLICY ISSUES 

None. 

VIII. ENFORCEMENT 

EPA has not yet completed its investigation into whether Potentially Responsible Parties (PRPs) 
can be identified for this Site. There have been no CERCLA 104e Request for Information 
Letters issued to date. 

The total EPA costs for this removal action based on full-cost accounting practices that will be 
eligible for cost recovery are estimated to be $195,450. 

This estimate includes direct costs, which include direct extramural costs and direct intramural 
costs, and indirect costs. Indirect costs are calculated based on an estimated indirect cost rate 
expressed as a percentage of site-specific direct costs, consistent with the full cost accounting 
methodology effective October 2, 2000. These estimates do not include pre-judgement interest, 
do not take into account other enforcement costs, including Department of Justice costs, and may 
be adjusted during the course of a removal action. The estimates are for illustrative purposes 
only and their use is not intended to create any rights for responsible parties. Neither the lack of 
a total cost estimate nor deviation of actual total costs from this estimate will affect the United 
States' right to cost recovery. 

These estimated costs are summarized below: 

Direct Costs = Direct Extramural + Direct Intramural Costs = $134,000 + $16,000 = $150,000 
Indirect Costs = Region II Indirect Cost Rate x Direct Costs = 30.30% x $150,000 = $45,450 
Estimated EPA Costs for a Removal Action = Direct Costs + Indirect Costs = $195,450 

IV. RECOMMENDATION 

This decision document represents the selected removal action for the Matteo Iron and Metal Site 
in West Deptford, Gloucester County, New Jersey, developed in accordance with CERCLA, as 
amended, and is not inconsistent with the NCP. This decision is based on the administrative 
record for the Site. 

16 
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Site conditions meet the NCP Section 300.415(b)(2) criteria for a removal action. The total 
removal action project ceiling for this action is $134,000, of which $107,000 is for contract 
mitigation and will be funded from the Regional removal allowance. 

Please indicate your approval of this Action Memorandum for the Matteo Iron and Metal Site, as 
per current Delegation of Authority, by signing below. 

APPROVAL:, / j j i J ^ ^ Q l ^ (Q/L- DATE: _^_z3€zdS^ 
^George Pavlou, Director 
( j Emergency and Remedial Response Division 

DISAPPROVAL: DATE: 
George Pavlou, Director 
Emergency and Remedial Response Division 

cc: G. Pavolou, ERRD-D 
W. McCabe, ERRD-DD 
R. Basso, ERRD 
R. Salkie, ERRD-RAB 
J. Witkowski, ERRD-RAB 
G. Zachos, ACSM/O 
C. Petersen, ERRD-NJRB 
D. Karlen, ORC-NJSFB 
T. Mitchell, ERRD-NJRB 
P. Brandt, PAD 
R. Manna, OPM-FMB 
T. Riverso, OPM-GCMB 
D. Cristiano, ORC-NJSFB 
T. Grier, 5202G 
P. McKechnie, OIG 
M.Pederson, NJDEP 
A. Raddant, USDOI 
J. Steger,NOAA 
C. Kelley, RST 

17 
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Figure 1 
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Figure 2 
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Figure 3 
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' * 732-225-6116 • Fax 732-225-7037 
www.westonsolutions.com 

Weston Solutions, Inc. 
Federal Programs Division 
Suite 201 
1090 King Georges Post Road 
Edison, New Jersey 08837-3703 

REMOVAL SUPPORT TEAM 
EPA CONTRACT 68-W-00-113 

May 12, 2005 

Mr. Nick Magriples, On Scene-Coordinator 
U.S. Environmental Protection Agency, Region U 
Removal Action Branch 
2890 Woodbridge Avenue 
Edison, NJ 08837 

EPA CONTRACT NO: 68-W-00-113 
TDD NO: 02-05-04-0005 
DOCUMENT CONTROL NO: RST-02-F-01836 
SUBJECT: Sampling Trip Report - Matteo Iron and Metal Site 

Dear Mr. Magriples, 

Enclosed please find the Sampling Trip Report for the sampling and inventory work conducted 
from April 27 through April 29, 2005, at the Matteo Iron and Metal Site, 1708 Route 130, West 
Deptford Township, Gloucester County, New Jersey. 

I f you have any questions, please do not hesitate to contact me. 

Sincerely, 

WESTON SOLUTIONS, INC. 

Aaron Levy 
Group Leader 

Enclosure 

cc: TDD # 02-05-04-0005 

an employee-owned company 

0 In Association with Scientific and Environmental Associates, Ina 
Innovative Technological Solutions, Inc., and TerranearPMC 
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SAMPLING TRIP REPORT 

SITE NAME: Matteo Iron and Metal 
TDD #: 02-05-04-0005 , 
DCN#:RST-02-F-01836 

EPAI.D.NO.: KD 

SAMPLING DATES: April 27 through 29, 2005 

1. Site Location: 1708 Route 130, West Deptford Township, Gloucester County, New 
Jersey. (Figure 1) 

2. Sample and Activity Descriptions: Air monitoring was conducted of an abandoned drum 
area. The drums, which were located in a wooded area, were then inventoried. One drum was 
sampled and field screened using the HAZCAT field testing kit. Using GPS coordinates pre
selected for this investigation, locations were selected for the collection of surface soil samples 
(see Figure 2). All soil samples were field screened with the use of a Niton XRF Unit and an 
EnSys PCB Immunoassay Kit. After field screening, soil samples were selected by SAT 
personnel for laboratory analysis. No drum samples were sent for analysis. A white solid 
substance, located on soils throughout the site, was also collected and screened with the 
HAZCAT kit and the XRF Unit. CLP sample management included entering information into 
the FORMS 2 Lite.Sample Tracking Program. 

3. Laboratories Receiving Samples: 

Sample Type Name/Address of Laboratory Parameters 

Soil A4 Scientific Pesticides/PCBs 
1544 Sawdust Road 

Suite 505 
The Woodlands, TX 77380 

Soil Ceimic Corporation TAL Metals 
10 Dean Knauss Drive 
Narragansett, RI 02882 

4. Sample Dispatch Data: Twenty (20) soil samples were shipped via Federal Express airbill No. 
851847483114 to A4 Scientific for CLP TCL Pesticides/PCBs analysis on April 29, 2005 by 
RST. Twenty (20) soil samples were also shipped via Federal Express airbill No. 
815280597942 to Ceimic Corporation for CLP TAL Metals analysis on April 29, 2005 by RST. 
All sample information was entered electronically into the FORMS 2 Lite Sample Tracking 
Program. Chain of Custody Records and Shipping Documentation are included in Appendix 
A. Table 1 describes all samples collected. 
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Personnel on Site: 

Name Affiliation Duties on-site 

Nick Magriples 
Aaron Levy 

U.S. EPA-Region H 
Region D-RST 

Michael Mahnkopf Region D-RST 

John Brennan 
Frank Campbell 
Kristen Dobinson 
Michele Capriglione 
Heather Carson 
Kathleen Bigelow 
Jason Standowski 

Region D-RST 
Region U-RST 
U.S. EPA-Region D 
Region U-SAT 
Region JJ-SAT 
Region JJ-SAT 
Region JJ-SAT 

On-Scene Coordinator (OSC) 
RST Site Project Manager, Sample 
Management, Site QC Officer, Drum 
Inventory 
Site Health and Safety Officer, 
Sampling, Drum Inventory, Field 
Screening 
Sample Management, Sampling 
Sampling, Inventory Support 
Site Assessment Manager (SAM) 
SAT Site Manager, Site QA/QC, GPS 
XRF Field Screening 
PCB Field Screening 
XRF Field Screening 

6. Additional Comments: The following people were on site to initiate activities: Nick 
Magriples, the EPA OSC, Kristen Dobinson, the EPA SAM, RST and SAT. Personnel met 
in the morning of April 27, 2005 to review the project scope of work and site specific health 
and safety issues. The site OSC gave RST a tour of the drum area to be investigated, 
inventoried and sampled. 

Sampling Activities: 

A. Soil Sampling: A total of 82 surface (0-6") soil samples, including one field duplicate, 
were collected and field screened. Table 1 gives a description and the location of all soil 
samples. Dedicated aluminum sampling pans and plastic scoops were used for the soil 
sampling. After homogenization, samples were placed in 1-gallon plastic bags and 
transported to the field screening area. Based on field screening results, 20 samples were 
selected for laboratory confirmation analysis. All soils for analysis were transferred to clean 
sample bottles for shipment via Federal Express to their appropriate laboratory (see Table 2). 

B. Drum Sampling: Drum screening was conducted using field-screening instruments 
(Multi-RAE, Ludlum Model 19, and Micro-FJD). Air monitoring readings in the area 
surrounding the drums indicated no immediate hazard. All readings were at background 
levels. Four of the five drums investigated were empty. One sample was collected for field 
screening from Drum Number 001. Field screening indicated that the material in the drum 
was not a hazard (see Table 3) and therefore, was not sent for analysis (Appendix B contains 
Drum Inventory and Field Testing Logs). 
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C. White Powder/Solid Sampling: One composite sample was collected of the white 
powder/solid, which was found coating the ground at several locations throughout the Site. 
Field screening results showed the materia] to be an inorganic; non-metallic solid. The OSC 
took the sample to the Environmental Response Team (ERT) laboratory for identification. 

7. Weather Conditions: The weather conditions were warm and pleasant with temperatures in 
the mid-50 to 60's. 

8. Report Prepared by: 

0^-
Aaron Levy Q 
Group Leader/Site Project Manager 

Report Reviewed by: 

Date 

It 
JohufBrennan Date 
iroup Leader 



TABLE 1 • SAMPLING SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27,28 & 29,2005 

Sample ID CLP Organic 
No. 

CLP Inorganic 
No. 

Location Date/Time Depth 
Interval 

Analytical Parameters 

" 5 ^ i w i i i 

Comments 

MIM-SO-001 BIZTo' ; MB1ZT0 S22S12 04/27/05 
1220 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

•EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-002 B1ZT1 . MBIZTI OS-SI 2 04/27/05 
1515 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface-soil 

MIM-SO-003 B1ZT2 MBIZT2 OS-S02 04/27/05 
1235 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MlM-SO-004 BIZT3 MB1ZT3 B-S29 04/28/05 
0822 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-005 B1ZT4 MBIZT4 OS-S10 04/27/05 
1550 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-006 B1ZT5 MBIZT5 ROADD 04/28/05 
1100 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

o 
© o 
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TABLE 1 - SAMPLING SUMMARY ° 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27,28 & 29,2005 

Page 2 of 11 
Sample ID CLP Organic 

No. 
CLP Inorganic 

No. 
Location Date/Time Depth 

Interval 
Analytical Parameters Comments 

MIM-SO-007 B1ZT6 MB1ZT6 PB12S3 04/27/05 
1447 hrs • 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 
MS/MSD 

MIM-SO-008 B1ZT7 MBIZT7 BKG SOI 04/28/05 
1237 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Background 
surface soil 

MIM-SO-009 B1ZT8 MB1ZT8 BKG S02 04/28/05 
.1253 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Background 
surface soil 

MIM-SO-010 B1ZT9 MB1ZT9 B-S29 04/28/05 
1200 hrs 

. 0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Duplicate of 
MIM-SO-004 

MIM-SO-0II BIZWO MB1ZW0 BKG SO.V .04/29/05 
1053 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Background, 
surface soil 

MIM-SO-012 B1ZW1 MB1ZWI B-S24 04/28/05 • 
1533 hrs 

' 0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 



TABLE 1 - SAMPLING SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27, 28 & 29, 2005 

Page 3 of 1 
Sample ID CLP Organic 

No. 
CLP Inorganic 

No. . 
Location Date/Time Depth 

Interval 
Analytical Parameters Comments 

MIM-SO-013 B1ZW2 MB1ZW2 B-S25 04/28/05 
1555 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-S.O-014 B1ZW3 MB1ZW3 TP-S10 04/29/05 
0945 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-015 B1ZW4 MB1ZW4 B-S20 04/28/05 
1522 hrs 

0-6" . TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-016 B1ZW5 MB1ZW5 TP-SI7 . 04/28/05 
1710 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-017 B1ZW6 MB1ZW6 B-S27 04/28/05 
1605 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-018 B1ZW7 MB1ZW7 TP-S05. 04/29/05 
0927 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 
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TABLE 1 - SAMPLING SUMMARY § 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27, 28 & 29,2005 

Page 4 of 11 
Sample ID CLP Organic 

No. 
CLP Inorganic 

No. 
Location Date/Time Depth 

Interval 
Analytical Parameters Comments 

MIM-SO-019 BIZW8 MBIZW8 TP-S03 04/29/05 
1000 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

MIM-SO-020 B1ZW9 MB1ZW9 TP-SI 3 04/28/05 
1740 hrs 

0-6" TAL Metals, Pesticides/PCBs 
Niton XRF Field Screen 

EnSys Immunoassay Field Screen 

Surface soil 

OS-S08 N/A N/A OS-S08 04/27/05 
1210 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-S01 N/A N/A OS-S01 04/27/05 
1255 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

S35-N1 N/A • N/A S35-NI 04/27/05 
1155 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

S34-N3 N/A N/A S34-N3 04/27/05 
1155 hrs 

0-6": Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-S05 N/A N/A OS-S05 04/27/05 
1226 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-SI 4 N/A N/A OS-SI 4 04/27/05 
1136 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 



• 

TABLE 1 - SAMPLING SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27,28 & 29, 2005 

Sample ID CLP Organic 
No. 

CLP Inorganic 
No. 

Location Date/Time Depth 
Interval 

Analytical Parameters Comments 

OS-S04 N/A N/A OS-S04 04/27/05 
1225 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-SI I N/A N/A OS-SI1 04/27/05 
1150 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-SI 3 N/A N/A OS-SI 3 04/27/05 
1530 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-S07 N/A N/A OS-S07 04/27/05 
1605 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-S09 N/A N/A OS-S09 04/27/05 
1450 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

S22-N15 N/A N/A S22-N15 04/27/05 
1418 hrs 

. 0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

S28E1 N/A N/A S2E1 04/27/05 
1435 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-S03 N/A N/A OS-S03 04/27/05 
1425 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

OS-S06 N/A N/A ' OS-S06 04/27/05 
1442 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

to 
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TABLE 1 - SAMPLING SUMMARY 5 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27, 28 & 29,2005 

Page 6 of 11 
Sample ID CLP Organic 

No. 
CLP Inorganic 

No. 
Location Date/Time Depth 

Interval 
Analytical Parameters Comments 

B-S30 N/A N/A B-S30 04/28/05 
0816 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S28 N/A N/A B-S28 04/28/05 
0832 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S26 N/A N/A • ' B-S26 04/28/05 
0842 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S23 N/A N/A B-S23 04/28/05 
0856 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

BIAS-1 N/A N/A. BIAS-1 04/28/05 
. 0905 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

BIAS-2 . N/A N/A BIAS-2 04/28/05 
0914 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S21 N/A N/A B-S21 04/28/05 
0921 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S19 N/A" N/A B-S19 04/28/05 
0937 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S17 N/A N/A B-S17 04/28/05 
0952 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 



TABLE 1 - SAMPLING SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27,28 & 29,2005 
i • -

Sample ID CLP Organic 
No. 

CLP Inorganic 
No. 

Location Date/Time Depth 
Interval 

Analytical Parameters Comments 

B-SI5 N/A N/A B-S15 04/28/05 
1000 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-SI3 N/A N/A B-S13 04/28/05 
1012 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-Sll N/A N/A B-Sll 04/28/05 
1018 hrs 

0-6" Niton XRF Field Screen . 
EnSys Immunoassay Field Screen 

Surface soil 

B-S10 N/A N/A B-S10 04/28/05 
1027 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

BIAS-3 N/A N/A BIAS-3 04/28/05 
1037 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S07 " N/A N/A B-S07 04/28/05 
1043 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

BIAS-4 N/A. N/A BIAS-4 04/28/05 
1050 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

BIAS-5 N/A . N/A . BIAS-5 04/28/05 
1100 hrs 

0-6" Niton XRF Field Screen • 
EnSys Immunoassay Field Screen 

Surface soil 

ROAD A N/A N/A ROAD A 04/28/05 
1035 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

© ij 
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TABLE 1 - SAMPLING SUMMARY ' S 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27, 28 & 29, 2005 

Page 8 of. 11 
Sample ID CLP Organic 

No. 
CLP Inorganic 

No. 
Location Date/Time Depth 

Interval 
Analytical Parameters Comments 

ROAD B N/A N/A ROAD B 04/28/05 
1040 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

ROAD C N/A N/A ROAD C 04/28/05 
1055 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S02 N/A N/A B-S02 04/28/05 
1356 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S01 N/A N/A . B-S01. . 04/28/05 
1350 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S08 N/A N/A B-S08 04/28/05 
1341 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S03 N/A N/A B-S03 04/28/05 
1405 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S04 N/A N/A B-S04 04/28/05 
1413 hrs 

0-6" Niton XRF Field Screen^ 
EnSys Immunoassay Field Screen 

Surface soil 

B-S05 N/A N/A B-S05 04/28/05 
1420 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S06 N/A N/A B-S06 • 04/28/05 
1427 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 



TABLE 1 - SAMPLING SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27, 28 & 29, 2005 

Sample ID CLP Organic 
No. 

CLP Inorganic 
' No. 

Location Date/Time Depth 
Interval 

Analytical Parameters Comments 

TP-S01 N/A .. N/A TP-S01 04/28/05 
1440 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S09 N/A N/A B-S09 04/28/05 
: 1437 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-SI2 N/A N/A B-SI2 04/28/05 
1458 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-SI4 ' N/A N/A B-S14 04/28/05 
1507 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

•B-SI6 N/A N/A B-S16 04/28/05 
1510 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S18 N/A N/A B-S18 04/28/05 
1515 hrs 

0-6" . Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S22 N/A N/A B-S22 04/28/05 
1526 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-SI 6 N/A N/A TP-SI 6 04/28/05 
1715 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-S12 N/A N/A TP-SI 2 04/28/05 
1720 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soi 1 



TABLE 1 - SAMPLING SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27,28 & 29,2005 

Page 10 of 11 
Sample ID CLP Organic 

No. -
CLP Inorganic 

No. 
Location Date/Time Depth 

Interval 
Analytical Parameters Comments 

TP-SI 1 N/A N/A TP-SJ1 04/28/05 
1730 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

B-S31 N/A N/A B-S31 04/28/05 
1640 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-SI 4 N/A N/A TP-SI 4 04/28/05 
. 1655 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-SI 5 N/A N/A TP-SI 5 04/28/05 
1705 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-S02 N/A • N/A TP-S02 04/29/05 
1011 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-S04 N/A N/A TP-S04 ' 04/29/05 
0920 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-S06 •N/A N/A TP-S06 04/29/05 
0932 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-S07 N/A N/A TP-S07 04/29/05 
0911 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-S08 N/A N/A TP-S08 04/29/05 
0904 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 



TABLE 1 - SAMPLING SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD TOWNSHIP, NEW JERSEY 

APRIL 27,28 & 29, 2005 

Sample ID CLP Organic 
No. 

CLP Inorganic 
No. . 

Location Date/Time Depth 
Interval 

Analytical Parameters 

Page 11 of 11 

Comments 

TP-SI 8 N/A N/A • TP-SI 8 04/29/05 
0856 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface soil 

TP-S09 N/A • ' N/A TP-S09 04/29/05 
0950 hrs 

0-6" Niton XRF Field Screen 
EnSys Immunoassay Field Screen 

Surface.soil 

Note: N/A = Not Applicable 



MIM2.90016 

TABLE 2 - ANALYTICAL PARAMETER 
AND LABORATORY SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD, NEW JERSEY 

APRIL 27,28, & 29, 2005 

Page I of 2 

RST Sample 
ID 

CLP Organic 
No. 

CLP Inorganic 
No. 

Analytical Parameter Laboratory 

M1M-SO-001 B1ZT0 MB1ZT0 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

M1M-SO-002 B1ZT1 MB1ZT1 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

M1M-SO-003 B1ZT2 MB1ZT2 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

M1M-SO-004 B1ZT3 MB1ZT3 Pesticide/PCB A4 Scientific 

• 
TAL Metals Ceimic Corporation 

MIM-SO-005 B1ZT4 MB1/I4 Pesticide/PCB A4 Scientific 

: ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  TAL Metals Ceimic Corporation 

M1M-SO-006 B1ZT5 MB1ZT5 Pesticide/PCB A4 Scientific 

TAL Metals 
j 

Ceimic Corporation 

MIM-SO-007 B1ZT6 MB1ZT6 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

M1M-SO-008 B1ZT7 MB1ZT7 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

MIM-SO-009 B1ZT8 MB1ZT8 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

MIM-SO-010 B1ZT9 MB1ZT9 Pesticide/PCB A4 Scientific 

'• -•„* TAL Metals Ceimic Corporation 



MIM2.90017 

TABLE 2 - ANALYTICAL PARAMETER 
AND LABORATORY SUMMARY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD, NEW JERSEY 

APRIL 27,28, & 29,2005 

Page 2 of 2 

RST Sample CLP Organic 
No. 

CLP Inorganic 
No. 

Analytical Parameter Laboratory 

M1M-SO-011 B1ZW0 MB1ZW0 Pesticide/PCB A4 Scientific 

- * TAL Metals Ceimic Corporation 

M1M-SO-012 B1ZW1 MB1ZW1 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

MIM-SO-013 B1ZW2 MB1ZW2 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

M1M-SO-014 B1ZW3 MB1ZW3 Pesticide/PCB A4 Scientific 

i '" ' ' \$_ TAL Metals Ceimic Corporation 

MIM s« • ni • l-.l/W 1 MI'.I/W 1 Pesticide/PCB A4 Scientific 

^•'̂ ":V'>.": TAL Metals Ceimic Corporation 

MIM-SO-016 B1ZW5 MB1ZW5 Pesticide/PCB A4 Scientific 

. ^ TAL Metals Ceimic Corporation 

M1M-SO-017 B1ZW6 MB1ZW6 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

MIM si i ( is 1 l /W MB1ZW7 Pesticide/PCB A4 Scientific 

TAL Metals Ceimic Corporation 

MIM-SO-019 B1ZW8 MBIZW8 Pesticide/PCB A4 Scientific 

'• 
TAL Metals Ceimic Corporation 

MJM-SO-020 BIZW9 MB1ZW9 Pesticide/PCB A4 Scientific 

'• 
> • • ; 

TAL Metals Ceimic Corporation 



MIM2.90018 

TABLE 3 - DRUM/WASTE INVENTORY 

MATTEO IRON & METAL SITE 
WEST DEPTFORD, NEW JERSEY 

APRIL 27,28, & 29,2005 

DRUM/ 
SAMPLE ID 

SIZE 
(gal.) 

CONSTRUCTION CONDITION CONTENTS FIELD TESTS/ 
RESULTS 

001 55 steel rusted, 
dented 

1/3 full, light 
brown, 

aqueous liquid 

. air reactive - neg. 
water reactive - neg. 
hexane soluble - neg. 
water soluble - pos. 

pH = 7 
oxidizer - neg. 
peroxide - neg. 
cyanide - neg. 
sulfide - neg. 

flammable - neg. 

002 55 steel rusted empty none 

003 55 steel rusted, 
dented 

empty none 

004 55 steel rusted, 
crushed 

empty none 

005 55 steel rusted, 
dented, 

perforated 

empty none 

White Solid N/A N/A on soils 
throughout 

site 

white/brown, 
moist, powdery 

solid 

air reactive - neg. 
water reactive - neg. 
hexane soluble - neg. 
water soluble - neg. 

pH = 6 
oxidizer - neg. 

flammable - neg. 
hairpin char - neg. 
char ignition - neg. 
char oxidizer - neg. 

char pH = 6 

N/A - Not Applicable 
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FIGURE 1 

Matteo Iron and Metal Site 
West Deptford, New Jersey 

Site Location Map 
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Restoring Boaouxo Efficiency 

Weston Solutions Inc. 
FEDERAL PROGRAMS DIVISION 

M ASSOCIATION WTH SCCN1FIC ENVIRONMENTAL ASSOCIATES, INC. 
TERRANEARPUC, 

AND INNOVATIVE TECHNOLOGICAL SOLUTIONS MC. 

FIGURE 1 
SITE LOCATION MAP 

MATTEO IRON AND METAL SITE 
WEST DEPTFORD, NJ 

US ENVIRONMENTAL PROTECTION AGENCY 
REMOVAL SUPPORT TEAM 

CONTRACT # 68-W-0O-113 

EDITED BY: V. HENSPERGER 

EPA OSC N. MAGRIPLES 

SITE PROJECT MANAGER: A. LEVY 

FILE: O:\pWG\MATTEm 



FIGURE 2 

Matteo Iron and Metal Site 
West Deptford, New Jersey 

April 27, 28, 29, 2005 
Sample Location Map 
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APPENDIX A 

Matteo Iron and Metal Site 
West Deptford, New Jersey, 

April 27, 28, 29, 2005 
Chain of Custody Records 
Sample Shipping Records 



A F P A U S E P A Contract Laboratory Program 
inorganic Traffic Report & Chain of Custody Record 

Case No: 34156 
DAS No: 1 
SOONo: \mm 

Date Shipped: 4/29/2005 

Carrier Name: FedEx 

Airbill: 815280597942 

Shipped to: Ceimic Corporation 
10 Dean Knauss Drive 
Narragan8ett RI 02882 
(401)782-8900 

Chain of Custody Record Simpler 
Signature: For Lab Use Only 

Lab Contract No: 

Date Shipped: 4/29/2005 

Carrier Name: FedEx 

Airbill: 815280597942 

Shipped to: Ceimic Corporation 
10 Dean Knauss Drive 
Narragan8ett RI 02882 
(401)782-8900 

Relinquished By (Date/Time) Received By . (Date/Time) 

For Lab Use Only 

Lab Contract No: 

Date Shipped: 4/29/2005 

Carrier Name: FedEx 

Airbill: 815280597942 

Shipped to: Ceimic Corporation 
10 Dean Knauss Drive 
Narragan8ett RI 02882 
(401)782-8900 

Unit Price: 

Date Shipped: 4/29/2005 

Carrier Name: FedEx 

Airbill: 815280597942 

Shipped to: Ceimic Corporation 
10 Dean Knauss Drive 
Narragan8ett RI 02882 
(401)782-8900 

2 ' 
Tranefer To: 

Date Shipped: 4/29/2005 

Carrier Name: FedEx 

Airbill: 815280597942 

Shipped to: Ceimic Corporation 
10 Dean Knauss Drive 
Narragan8ett RI 02882 
(401)782-8900 3 

Lab Contract No: 

Date Shipped: 4/29/2005 

Carrier Name: FedEx 

Airbill: 815280597942 

Shipped to: Ceimic Corporation 
10 Dean Knauss Drive 
Narragan8ett RI 02882 
(401)782-8900 

4 . i 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

, CONC/ 
TYPE 

ANALYSIS 
TURNAROUND 

TAONo; 
PRESERVATIVE/ Bottlet 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No 

MB12T0 Soll/Sedlment/ 
Aaron Levy 

L/G TM (14) (Ice Only) (1) 001 S: 4/27/2005 12:20 B1ZT0 

MB1ZT1 Soil/Sediment/ 
Aaron Levy 

L/G TM (14) 1 (Ice Only) (1) 002 S: 4/27/2005 15:15 B12T1 

MB1ZT2 Soil/Sediment/ 
Aaron Levy 

L/G . TM (14) 1 (Ice Only) (1) 003 . S: 4/27/2005 12:35 B1ZT2 

MB1ZT3 Soll/Sedlment/ 
Aaron Levy 

L/G TM (14) 1 (Ice Only) (1) 004 S: 4/28/2005' 8:22 B12T3 

MB12T4 Soil/Sediment/ 
Aaron Levy 

L/G TM (14) 1 (Ice Only) (1) 005 S: 4/27/2005 15:50 B12T4 

MB12T5 . Soll/Sedlment/ 
Aaron Levy 

UG TM(14) t (Ice Only) (1) 006 S: 4/28/2005 11:00 B1ZT5 

MB1ZT6 Soil/Sediment/ 
Aaron Levy 

L/G TM(14) (Ice Only), 1 (Ice Only) (3) 007 S: 4/27/2005 14:47 B12T6 

MB1ZT7 Soil/Sediment/ 
Aaron Levy 

L/G TM(14) 1 (Ice Only) (1) 008 S: 4/28/2005 12:37 B12T7 

MB1ZT8 Soll/Sedlment/ 
Aaron Levy 

L/G TM(14) 1 (Ice Only) (1) 009 S: 4/28/2005 12:53 B1ZT8 

MB1ZT9 Soil/Sediment/ 
Aaron Levy 

L/G TM (14) 1 (Ice Only) (1) 0010 S: 4/28/2005 12:00 B1ZT9 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shipment for Cat 
Complete?N 

Sample(s) to be used for laboratory QC; 

MB1ZT6 

Additional Sampler Slgnature(s); Cooler Temperature 
Upon Receipt: 

Chain of Custody Seal Number t 

Analyela Key: Concentration: L » Low, M * Low/Medium, H « High Type/Deelgnate: Composite • C, Grab • G Cuetody 8eal Intact? j Shipment Iced? 

TM • CLP TAL Total Metals " 

^ _ 
PR provldee prellmlnarV^Bts. Requests for preliminary results will Increase analytical costs. I^LTA 
Send Copy to: Samplewiagement Office, 2000 Edmund Halley Dr., Reston, VA. 20191-3400 Phone 703flQP9: '348 Fax 703/264-9222 

LABORATORY COPY 
F2V8.1.043 fttt|of2 



| | ^ P A C o n t r a c t Laboratory Program 

4/29/2005 
FedEx 

815280597942 

Ceimic Corporation 
10 Dean Knauss Drive 
Narragansett RI 02882 
(401) 782-8900 

INORGANIC 
SAMPLE No. 

MB1ZW0 

MB12W1 

MB1ZW2 

MB12W3 

MB12W4 

MB12W5 

MB1ZW6 

MB12W7 

MB12W8 

MB1ZW9 

MATRIX/ 
SAMPLER 

Soil/Sediment/ 
Aaron Levy 

Soil/Sediment/ 
Aaron Levy 

Soil/Sediment/ 
Aaron Levy 

Soil/Sediment/ 
Aaron Levy 

C0NC7 
TYPE 

Soil/Sediment/ L/G 
Aaron Levy 

Soil/Sediment/; L/G 
Aaron Levy 

Soil/Sediment/ L/G 
Aaron Levy 

Soli/Sediment/ L/G 
Aaron Levy 

L/G 

Soll/Sedlment/ L/G 
Aaron Levy 

Soll/Sedlment/ ' L/G 
Aaron Levy 

L/G 

L/G 

L/G 

Relinquish** By (Date / TJm«> Received By (Oate/Ttme) 

2 0 M 1 

3 

ANALYSIS/ 
TURNAROUND 

TM (14) 

TM (14) 

TM (14) 

TM (14) 

TM (14) 

TM(14) 

TM (14) 

TM(14) 

TM (14) 

TM (14) 

TAONoJ 
PRESERVATIVE/ Bottle* 

1 (Ice Only) (1) 

1 (Ice Only) (1) 

1 (Ice Only)(1) 

1 (Ice Only)(1) 

1 (Ice Only) (1) 

1 (Ice Only) (1) 

1 (Ice Only) (1) 

1 (Ice Only) (1) 

1 (Ice Only) (1). 

1 (Ice Only) (1) 

Case No: 
DAS No: 
SDG No: 

3415$ 

For Lab Use Only 

Lab Contract No: 

UnH Price: 

Transfer To: 

Lab Contract No: 

Unit Price: 
STATION 

LOCATION 
SAMPLE COLLECT 

DATE/TIME 
ORGANIC 

SAMPLE No. 

0011 S: 4/29/2005 10:53 B1ZW0 

0012 S: 4/28/2005 15:33 B12W1 

0013 S: 4/28/2005 15:55 B12W2 

0014 S; 4/29/2005 9:45 B1ZW3 

0015 . S: 4/28/2005 15:22 B1ZW4 

0018 S: 4/28/2005 17:10 B12W5 

0017 S: 4/28/2005 16:05 B12W6 

0018 S: 4/29/2005 9:27 B1ZW7 

0019 S: 4/29/2005 10:00 B1ZW8 

0020 S: 4/28/2005 17:40 B12W9 

FOR LAB USE ONLY 
Sample Condition On Receipt 

TR Number: 2-205957391-042905-0001 
LABORATORY COPY 

F2V5.1.043 Paae2of2 

2 
O 
o 



<&EPA USEPA Contrad 
Organic Traffic 

: Laboratory Program 
Report & Chain of Custody Record 

Case No: 34156 
DAS No: | 

SDONo: | _ 

Date Shipped: 

Carder Name: 
4/29/2005 

FedEx 

851847483114 ' 

A4 Scientific 

Chain of Custody Record Sampler 
Sltpituie: For Lab Use Only 

Airbill: 

4/29/2005 

FedEx 

851847483114 ' 

A4 Scientific 

Rellnqulehed By (Date / Time) Received By . (Date / Time) Lab Contract No: 

Shipped to: 

4/29/2005 

FedEx 

851847483114 ' 

A4 Scientific Unit Price: 
1544 Sawdust Road 
Suite 505 

2 5 ' ' I . 
Transfer To: ' 

The Woodlands TX 77380 
(281) 292-5277 

3 
Lab Contract No: 

•4 i 

ORGANIC 
SAMPLE NO. 

MATRIX/ , 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS' 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLI 
OATE/TTME 

ECT INORGANIC FOR LAB USE ONLY 
SAMPLE No. Sample CondMon On Receipt 

B1ZT0 
Aaron Levy 

L/G PEST (14) (Ice Only) (1) . 001 S: 4/27/2005 12:20 MB1ZT0 

B1ZT1 Soll/Sedlment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 002 S: 4/27/2005 15:15 MB1ZT1 

B1ZT2 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) . 003 S: 4/27/2005 12:35 • MB1ZT2 

B1ZT3 Soll/Sedlment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 004 • S: 4/28/2005 8:22 MB1ZT3 

B1ZT4 Soll/Sedlment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 005 S: 4/27/2005 15:50 MB1ZT4 

B1ZT5 Soll/Sedlment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 006 S: 4/28/2005 11:00 MB1ZT5 
1 

B1ZT6 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) (Ice Only), 1 (Ice Only) (3) 007 S: 4/27/2005 14:47 MB1ZT8 j 

- B1ZT7 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 008 S: 4/28/2005 12:37 MB1ZT7 

B1ZT8 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 009 S: 4/28/2005 12:53 MB1ZT8 

B1ZT9 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 0010 S: 4/28/2005 12:00 MB1ZT9 

2 
NJ 
VO. 

NJ 
0\ 

8hlpmentforCaa* 
Compl*t*?N 

Samplers) to be uaed for laboratory QC: 

B1.ZT6 

Additional Sampler 8lgnature(e): Cooler Temperature 
Upon Receipt: 

Chain of Custody Seal Number: 
i . 

Analysis Key: Concentration: L • Low, M » Low/Medium, H » High Type/Designate: Composite * C, Grab - G Custody Seal Intact? I Shipment Iced? 

PEST » CLP TCL Pestlclde/PGBs ~ — ' \—• 

PR provides preliminary §^Ba. Requests for preliminary results will Increase analytical costs. e^Lfe 
Send Copy to: Sample IWP&gement Office, 2000 Edmund Halley Dr., Reston, VA. 20191-3400 Phone 703/!^R48 Fax 703/264-9222 

LABORATORY COPY 
F2V6.1.04J p4H'Of2 



J ^ C D A • E P A Contract Laboratory Program W 
W C r r \ QFganic Traffic Report & Chain of Custody Record 

Case No: 34156 w 

DAS No: 1 
SOONo: . L a 

Oat* Shipped: 4/29/2005 
Carrier Name: FedEx 
Airbill: 851847483114 

Shipped to: A4 Scientific 
1544 Sawdust Road 
Suite 505 
The Woodlands TX 77380 
(281)292-5277 

Chain of Custody Record Simpler 
Signature: :, 

For Lab Use Only 

Lab Contract No: 

Oat* Shipped: 4/29/2005 
Carrier Name: FedEx 
Airbill: 851847483114 

Shipped to: A4 Scientific 
1544 Sawdust Road 
Suite 505 
The Woodlands TX 77380 
(281)292-5277 

Relinquished By (Date/Time) Received By (Date / Time) 

For Lab Use Only 

Lab Contract No: 

Oat* Shipped: 4/29/2005 
Carrier Name: FedEx 
Airbill: 851847483114 

Shipped to: A4 Scientific 
1544 Sawdust Road 
Suite 505 
The Woodlands TX 77380 
(281)292-5277 

i ( ^ < * - o t J W v>> Unit Price: 

Oat* Shipped: 4/29/2005 
Carrier Name: FedEx 
Airbill: 851847483114 

Shipped to: A4 Scientific 
1544 Sawdust Road 
Suite 505 
The Woodlands TX 77380 
(281)292-5277 

2 
Tranafer To: _ _ _ _ _ 

Oat* Shipped: 4/29/2005 
Carrier Name: FedEx 
Airbill: 851847483114 

Shipped to: A4 Scientific 
1544 Sawdust Road 
Suite 505 
The Woodlands TX 77380 
(281)292-5277 

3 
Lab Contract No: 

Oat* Shipped: 4/29/2005 
Carrier Name: FedEx 
Airbill: 851847483114 

Shipped to: A4 Scientific 
1544 Sawdust Road 
Suite 505 
The Woodlands TX 77380 
(281)292-5277 

4 Unit Price: < 

ORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAONoJ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

INORGANIC 
SAMPLE No. 

B1ZW0 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 0011 S: 4/29/2005 10:53 MB1ZW0 

B1ZW1 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) •1 (Ice Only) (1) 0012 S: 4/28/2005 15:33 T MB12W1 

B12W2 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 0013 S: 4/28/2005 15:55 MB1ZW2 

B1ZW3 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 0014 S: 4/29/2005 9:45 MB1ZW3 

B1ZW4 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 0015 S: 4/28/2005 15:22 MB1ZW4 

B1ZW5 Soll/Sedlment/ 
Aaron Levy 

. L/G PEST (14) 1 (Ice Only) (1) 0016 S: 4/28/2005 17:10 MB1ZW5 

B1ZW6 Soil/Sediment/ 
Aaron Levy 

. L/O PEST (14) 1 (Ice Only) (1) 0017 S: 4/28/2005 16:05 MB1ZW6 

B1ZW7 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 0018 S: 4/29/2005 9:27 MB1ZW7 

B1ZW8 Soil/Sediment/ 
Aaron Levy 

L/G PEST (14) 1 (Ice Only) (1) 0019 S: 4/29/2005 10:00 MB1ZW8 

B1ZW9 Soil/Sediment/ 
Aaron Levy 

UG • PEST (14) 1 (Ice Only) (1) 0020 S: 4/28/2005 17:40 MB1ZW9 

FOR LAB USE ONLY 
Sample CondMon On Receipt 

Shipment for Case 
Ccmpleto?N 

Samplers) to be used for laboratory QC: 

B1ZT6 

Additional Sampler 8lgnature(e): Cooler Temperature 
Upon Receipt: 

Chain of Custody Seal Number: 
• i. 

Analysis Key: Concentration: L * Low, M => Low/Medium, H • High Type/Designate: Composite » C, Grab * G Custody Seal Intact? Shipment Iced? 

PEST « CLP TCL Pesticide/PCBs 

TR Number: 2-205957591-042905-0002 
PR provide* preliminary results. Requests for preliminary reeulta will Increase analytical coats. 
Send Copy to: Sample Management Office, 2000 Edmund Halley Dr.. Reston, VA. 20191-3400 Phone 703/264-9348 Fax 703/264-9222 

LABORATORY COPY 
F2VS.1.043 Page 2 of 2 
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Express 
.•bill 

Front flense prwf Mndprwss hant 

Pate V2f'OST Sender's FedEx 
Account Number 

Sender's 
Name 

Company 

j ^ r j p s f ^ / K T " ' — - " Phoned 

Package Service 
Priority Overnight T~1 FedEx Standard Overnight f~ ] FedEx first Ovemiqht 

tfcSwy B> wlact bcetSorg* 

• — I Second busejess day* I—I TnkdbuxsWsd-V* 

ft j- faE«»»<ot»i-t»rwla¥_M> 

• FedEx Express Saver 
TtaWbrsmsdav-

4b Expiesslmgbt Service Pscksyes over ISO lbs. 

• FedEx 3Day Freight 
I r r t t u & r a m t e " : 

Address 

gty_ 

DmfKj&ootfSi&afiiooRt 

*»AJjTl» ^837 
Your Interna) Billing Reference 
F « l 31 d a n c s m nel appear on eiwecei 

5' Packagnig' 

• FedEx • FedEx Pak* • FedEx [" ] FedEx 

1 I t M l . . — 

] naiiuiing 

Company 

Phone 

r-i HOU) Weekday 
L J at FedEx Location 

NOTAKflahtelof : 

TedCx F n l Ovirne^t 

Recipient's 
Address 
Wo cannot doBver to P.O. boxes or P.O. ZIP codes. 

8t FedEx Location 
AreaabteOflJriof 
TfdKli ftiorklf Qwrtad&t ne j 

r*nfctfbcatior*s 

• Yes , 
9 * r a £ i M d n t a D8W? 3 

n Cargo Aircraft Only 

7 Payment Ba/ar 

• Sender . T T 

Address 

arCntff Cart N& M o m ( 

Party • Credit Card Q rjastytheck . J 

To request a) pacta?* be he+rJ M a specific FedEx h x r i o n . print FedEx add*«w here. 

CKV THFk)o06LA*Jt)5 lots! Packages 

L 
t O j i U ^ b U d B S U D i 

Total Declared Vataet 

FedEx Use On*/ 

Try online shipping at fedex.com 
bV using tfn A i M yoa 8 ^ 

and in our current Service Guide, nducfing tarns that Ear_t cur nabSty. 

Questions? Visit our Web site at fedexcom 
or caB 1.800.GofedEx 1.800.4613339. 

8 St^ to Authorize DefiveryWh^^ 

Byngrartgyouatftarra • 
. end apruei to a»dBnrary and hoMus hanr-gts tTDro any fBsutting cfernx Mb? 

, USA Airbill jg fl 15 £6 0 517 ^ 15 
From 

Date V-Zt-Of 

K * 

Sender's FedEx 
Account Number 

»Package Service 

Jltld&PriqrHyOremght . [~| redExjtendardOvernight |v ] ;Fe^Jto0^emsr i t> 
M i w y M ^ a a i H I ray bt.lB&ir nsprao ai 

Sender's 
Name Phone • FedExZBay 

Company 

I I FedEx Express Saver* 

Address r^A>t? 'Ceqffrj /Irr&ytj 
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APPENDIX B 

Matteo Iron and Metal Site 
West Deptford, New Jersey 

April 27, 28, 29, 2005 
Drum Inventory and Field Testing Logs 



MIM2 90030 S SOLUTIONS, INC. EPA REGION II REMOVAL SUPPORT TEAM 

DRUM INVENTORY & F I E L D TESTING LOG 

SITE NAME: M/¥T2zC> 

LOGGER: 

SAMPLE #: 

SAMPLER: 

Qol DRUM NUMBER: 

DATE/TIME: 

Oo) 

DRUM DESCRIPTION: 

CONSTRUCTION 

Fiber a Poly • 

Steel Nickel D 

Stainless Steel D Other ° 

TYPE 

Poly Lined ° 

Open Top D 

Closed Top 

"Overpack" D 

Ring Top D 

rusted 

bulging D 

other 

CONDITION 

leaking D dented 

perforated D good D . 

DRUM SIZE (Gallons): 85 ° 55 42 D 30 D ]5 • ]Q o 5 • Other 

MFG NAME 

CHEMICAL NAME 

DRUM MARKINGS 

DRUM LABELS 

PIP g> FID 0> o RAD METER OTHER. FIELD AIR MONITORING INSTRUMENT READINGS: MultiRAE 

PHYSICAL DESCRIPTION: <$(~S*^ ' / lr^A^\ 

Layers Physical Color/Description Clarity Solubility JReactioî ^B 

P I L S S G Q|L-—^ Syrup Viscous, C C O W H A W 
H N I O L E '^atery^ Paste Chunks L L P A E I A 
A C Q L U L Gel . Spongy Soap-like E O A T X R T 
S H U I D Soft Hard Powder A U Q E A E 
E E ] D G Crystal Granular Rubbery R D u R N R 

S D E Y E E 

Top /if' •i — J 

Middle 
7 

Bottom 

FIELD SCREENING RESULTS: 

Layers PH Chlorine Hot 
Wire 

Flammable Cyanide Oxidizer Chloride Peroxide Mercury Sulfide PCB 

Top , . — 1 - — " 

Middle 

Bottom 

ASSIGNED WASTE STREAM - BASED ON INITIAL RCRA HAZARD 

TEST COMPA TIBIUTY RESULTS: 

Prepared by:. Date: y/t*/_*r 



WESTON SOLUTIONS, INC. EPA REGION 11 REMOVAL SUPPORT TEAM 

DRUM INVENTORY & F I E L D TESTING LOG 
MIM2.90031 

llTE NAME: t ^ P r T B d SAMPLE #: 

LOGGER: r"YN/v~l ) ft L, SAMPLER: 

DRUM DESCRIPTION: 

DRUM NUMBER: 

D A T E / T I M E : 

CONSTRUCTION 

Fiber P ; Poly ° 

Steel > C Nickel ° 

Stainless Steel o Other D 

TYPE 

Poly Lined ° 

Open Top D 

Closed T o p ^ ^ 

"Overpack" ° 

Ring Top o 

rusted 

bulging ° 

other 

CONDITION 

leaking D dented 0 

perforated o good ° 

DRUM SIZE (Gallons): 85 ° 55 42 • 30 D J5 D ]Q D 5 D Other 

MFG NAME 

CHEMICAL NAME 

DRUM MARKINGS 

DRUM LABELS 

FIELD AIR MONITORING INSTRUMENT READINGS: MultiRAE 

PHYSICAL DESCRIPTION: 

PID FID (s o RAD METER OTHER 
XT 

lyers Physics il | Color/Description Clarity Solubility Reaction 

p 1 L S S G Oil Syrup Viscous, C C O W H A W 
H N 1 O L E Watery Paste Chunks L L P A E I A 
A C Q L U L Gel Spongy Soap-like E O A T X R T 
S H u I D Soft Hard Powder A U Q E A 

R 
E 

E E I D G Crystal Granular Rubbery R D U R N R 
S D E 

Rubbery 

Y E E 

Top 

Middle 

Bottom 

FIELD SCREENING RESULTS: 

Layers 

Top 

pH Chlorine Hot 
Wire 

Flammable Cyanide Oxidizer Chloride Peroxide Mercury Sulfide PCB 

Middle 

Bottom 

ASSIGNED WASTE STREAM - BASED ON INITIAL RCRA HAZARD 

9 
TExrc 

COMPA TIBILITY RESULTS: 

Prepared by:^ 
Date: 



WESTON SOLUTIONS, INC. EPA REGION 11 REMOVAL SUPPORT TEAM 

MIM2.90032 DRUM INVENTORY & F I E L D TESTING LOG 

SITE NAME: /ty/ff77=£> 

LOGGER: 

SAMPLE #: 

SAMPLER: 

DRUM NUMBER: 

DATE/TIME: 

0o3 

DRUM DESCRIPTION: 

CONSTRUCTION 

Fiber ° / Poly D 

Steel )^ Nickel ° 

Stainless Steel D Other ° 

TYPE 

Poly Lined o 

Open Top D 

Closed Top 

"Overpack" D 

Ring Top D 

rusted 

bulging ° 

other 

CONDITION 

leaking D dented 

perforated D good D 

DRUM SIZE (Gallons): 85 ° 55 42 D 30 D 15 D 10 o 5 o Other 

MFG NAME 

CHEMICAL NAME 

DRUM MARKINGS 

DRUM LABELS 

R j OTHER FIELD AIR MONITORING INSTRUMENT READINGS: MultiRAE. 

PHYSICAL DESCRIPTION: 

PID 0 FID t0<(* RAD METER 

Layers Physical Color/Description • Clarity Solubility Reaction^H 

P I L S S G Oil Syrup Viscous, C C O W H A W 
H N I O L E Watery Paste Chunks L L P A E I A 
A C Q L U L Gel Spongy Soap-like E O A T X R T 
S H U 1 D Soft Hard Powder A U Q E A E 
E E 1 D G Crystal Granular Rubbery R D u R N R 

S D E Y E E 

Top 

Middle 

Bottom 

M / T FIELD SCREENING RESULTS: 

Layers pH Chlorine Hot 
Wire 

Flammable Cyanide Oxidizer Chloride Peroxide Mercury Sulfide PCB 

Top 

Middle 

Bottom 

ASSIGNED WASTE STREAM - BASED ON INITIAL RCRA HAZARD 

TEST COMPA TIBITJTY RESULTS: 



WESTON SOLUTIONS, INC. EPA REGION 11 REMOVAL SUPPORT TEAM 

DRUM INVENTORY & FIELD TESTING LOG 

^ITK NAME: fTj/hTJZ-Q 

i: LOGGER: 

DRUM DESCRIPTION: 

SAMPLE*: 

SAMPLER: 

DRUM NUMBER: 

DATE/TIME: 

MIM2.90033 

Oo9-

CONSTRUCTION 

Fiber ° f Poly o 

Steel P\ Nickel o 

Stainless Steel D Other D 

TYPE 

Poly Lined ° "Overpack" D 

Open Top ? Ring Top ° 

Closed Top^^^ 

CONDITION 

rusted leaking ° dented^ 

bulging D perforated ° good ° 

other Cf-'SHgrS 

DRUM SIZE (Gallons): 85 ° 55 42 o 30 D 15 D 10 D 5 o Other 

MFG NAME 

CHEMICAL NAME 

DRUM MARKINGS X & t f l ( tV ~ ) S' J ) ,v ITH V. LA 
DRUM LABELS 

FIELD AIR MONITORING INSTRUMENT READINGS: MultiRAE PID FID RAD METER OTHER 

PHYSICAL DESCRIPTION: 

Layers Physical Color/Description Clarity Solubility Reaction 

P 
H 
A 
S 
E 

I 
N 
C 
H 
E 
S 

L 
1 
Q 
U 
1 
D 

S 
O 
L 
] 

D 

S 
L 
U 
D 
G 
E 

Oil Syrup Viscous, C 
Watery Paste Chunks L 
Gel Spongy . Soap-like E 
Soft Hard Powder A 
Crystal- Granular Rubbery R 

c 
L 
O 
U 
D 
Y 

O 
P 
A 
Q 

u 
E 

W 
A 
T 
E 
R 

H 
E 
X 
A 
N 
E 

A 
1 
R 

W 
A 
T 
E 
R 

Top 

Middle 

Bottom 

FIELD SCREENING RESULTS: 

Layers P H Chlorine Hot 
Wire 

Flammable Cyanide Oxidizer Chloride Peroxide Mercury Sulfide PCB 

Top 

Middle 

Bottom 

ASSIGNED WASTE STREAM - BASED ON INITIAL RCRA HAZARD 

TEST COMPA TIBIUTY RESULTS. 

Prepared by :. Date:. 



W E S T O N SOLUTIONS, JNC. EPA R E G I O N II R E M O V A L SUPPORT T E A M 

MIM2.90034 DRUM I N V E N T O R Y & F I E L D T E S T I N G L O G 

SITE NAME: SAMPLE*: DRUM NUMBER: 

' SAMPLER: " LOGGER: /V7/v? J/?L 
DRUM NUMBER: 

DATE/TIME: 

DRUM DESCRIPTION: 

CONSTRUCTION 

Fiber ° . Poly ° 

Steel ̂  Nickel D 

Stainless Steel ° Other ° 

TYPE 

Poly Lined n 

Open Top D 

Closed Top 

-3_ 

• 

"Overpack"' D 

Ring Top D 

rusted 

bulging D 

other 

CONDITION 

leaking ° denied ^ 

perforated good D 

DRUM SIZE (Gallons): 85 ° 42 D 30 o 15 D 10 D 5 D Other 

MFG NAME 

CHEMICAL NAME 

DRUM MARKINGS 

DRUM LABELS 

FIELD AIR MONITORING INSTRUMENT READINGS: MultiRAE PID ( j ) FID tfl.b RAD METER 

PHYSICAL DESCRIPTION: / Y ) / ' T " A S > L l T I / ) ^6c/(^7 

OTHER 

Layers Physical Color/Description Clarity Solubility Reactioi 

P 
H 
A 
S 
E 

1 
N 
C 
H 
E 
S 

L 
I 
Q 
u 
] 

D 

S 
O 
L 
1 
D 

S 
L 
U 
D 
G 
E 

G 
E 
L 

Oil 
Watery 
Gel 
Soft 
Crystal 

Syrup 
Paste 
Spongy 
Hard 
Granular 

Viscous, 
Chunks 
Soap-like 
Powder 
Rubbery 

C 
L 
E 
A 
R 

C 
L 
O 
U 
D 
Y 

O 
P 
A 
Q 
u 
E 

W 
A 
T 
E 
R 

H 
E 
X 
A 
N 
E 

A 
I 
R 

W 
A 
T 
E 
R 

Top 

Middle 

Bottom 

FIELD SCREENING RESULTS: 

Layers PH Chlorine Hot 
Wire 

Flammable Cyanide Oxidizer Chloride Peroxide Mercury Sulfide PCB 

Top 

Middle 

Bottom 

ASSIGNED WASTE STREAM - BASED ON INITIAL RCRA HAZARD 

TEST COMPA TIBILITY RESULTS: 



WESTON SOLUTIONS, INC. EPA REGION II REMOVAL SUPPORT TEAM 

DRUM INVENTORY & FIELD TESTING LOG MIM2.90035 

^ U T E NAME: M/Q^^> 

LOGGER: /v) <~1 

SAMPLE # 

SAMPLER: 

DRUM NUMBER: 

DATE/TIME: 

DRUM DESCRIPTION: 

CONSTRUCTION TYPE CONDITION 

Fiber P Poly • Poly Lined ° "Overpack" D rusted D leaking ° dented D 

Steel P Nickel °. Open Top D Ring Top • bulging D perforated D good D 

Stainless Steel D Other • Closed Top D other 

DRUM SIZE (Gallons): 85 D 55 D 42 D 30 • 15 o 10 D 5 D other 

MFG NAME 

CHEMICAL NAME 
' - • W / > 

DRUM MARKINGS 

DRUM LABELS 

FIELD AIR MONITORING INSTRUMENT READINGS: MultiRAE PID FID RAD METER OTHER 

PHYSICAL DESCRIPTION: L s ^ f c V j ^ Q s ^ K t ^ O l S y fpy***,^ 3~<>A^ 
Layers Physical Color/Description 

/ 
Clarity Solubility Reaction 

P 1 L S S G oil ; Syrup Viscous, C C O W H A w 
H N 1 O L E Watery Paste. Chunks L L P A E I A 
A c Q L U L Gel Spongy Soap-like E O A T X R T 
S H u I D Soft Hard ^owaer) A U Q E A E 
E E ] D G Crystal Granular Rubbery R D U R N R 

S D E Y E E 

Top • •I \ O^^ih /ho MO/J 7~ 
Middle 

Bottom 
t y .— 

FIELD SCREENING RESULTS: 

Layers P H Chlorine Hot 
Wire 

Flammable Cyanide Oxidizer Chloride Peroxide Mercury Sulfide PCB 

Top 

Middle 

Bottom 

ASSIGNED WASTE STRM¥ - BASED ON INITIAL RCRA HAZARD 

m TEST COMPA TIBIUTY RESULTS: 

Prepared by:. Date:. 
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The Louis Berger Group, Inc. Final Remedial Investigation Report - Matteo Iron and Metal, West Deptford, NJ 

1.0 INTRODUCTION 

The Louis Berger Group, Inc. (Berger) has prepared this Final Remedial Investigation Report 
(RIR) on behalf of the New Jersey Department of Environmental Protection (NJDEP) to 
document the findings of a Remedial Investigation (RI) conducted at the Matteo Iron and Metal 
facility (Matteo) located in the Township of West Deptford, Gloucester County (Figure 1-1). 
The Matteo RI was completed by Berger as part of a state-wide contract with the NJDEP to 
perform site specific Remedial Investigations and Remedial Action Selection Evaluations 
(RI/RASE) at multiple sites throughout the state. 

The Matteo RI was initiated in response to the observed disposal of crushed automotive battery 
casings in an area of wetlands adjacent to the Site by NJDEP personnel. The disposal of battery 
casings was reportedly performed in conjunction with a former lead melting operation that was 
performed at the Site from 1971 until 1985. As part of the RI program for the Matteo Site, 
Berger initially prepared the Site Sampling and Investigation Plan (SSIP) (Berger, September 
1999). Based on the results of a document review and site visit, several data gaps from previous 
site investigations were identified in the SSIP, and recommendations for further remedial 
investigation(s) were presented. The RI was implemented in accordance with the SSIP'to 
provide the data needed to fulfill the following primary objectives: 

• Define the nature and extent of the crushed battery casings disposed of along Woodbury 
Creek and Hessian Run. 

• Delineate the extent of previously identified PCB soil contamination. 
• Determine the impact of the Site conditions on adjacent surface waters and sediments. 
• Determine the Site-specific subsurface stratigraphy. 
• Determine the flow direction and quality of the shallow and deep groundwater regimes ' 

beneath the Site. 
• Determine whether potable wells adjacent to the Site have been impacted by Site conditions. 
• Establish topographic and boundary surveys for the Site. 
• Determine the boundaries and extents of all wetlands on, and adjacent to the Site. 

This report provides a background summary of the Site's history including previous 
investigations, a discussion of the investigative activities which were performed under the SSIP 
and the Additional Soil Delineation and Groundwater Sampling Plan (SGSP) (Berger, February 
2002) and any deviations from these plans, a presentation of the findings from those 
investigative activities, and conclusions and recommendations based on those findings. 

Page 1-1 
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2.0 BACKGROUND 

The Matteo Iron and Metal Site had historically been a farm, and is currently used as a scrap 
metal recycling facility. The southeastern portion of the Site (approximately 5-acres) is largely 
paved with asphalt, and contains several buildings which support the scrap metal recycling 
business. The remainder of the Site (approximately 75-acres) is comprised predominantly of 
heavily vegetated undeveloped land which borders Woodbury Creek to the west, Hessian Run to 
the north, and a residential trailer park to the south. Additionally, two utility lines (Colonial Oil 
and PSE&G) are located on the Northwestern portion of the property. A Site Plan showing these 
features is attached as Figure 2-1. 

2.1 SITE HISTORY 

Matteo Iron and Metal is located on an 80-acre site at 1708 U.S. Highway 130 in West Deptford, 
Gloucester County. According to public records, between 1907 and 1947, the Site was owned by 
Samuel and Bertha Wilkins who used a portion of the property for farming activities, while the 
remainder of the Site remained covered by woodlands. The Matteo family acquired the property 
in 1947. According to available records, the Matteo Family, under various names (James Matteo 
and Sons, Inc., Matteo Trucking Company, Thorofare Trucking and Trash Company, and Matteo 
Iron and Metal) has operated an unregistered landfill and junkyard, and a metals recycling 
facility at the Site since 1961. In 1968 the NJDEP identified an inactive incinerator at the Site. 
In 1971, the NJDEP approved Matteo's request to operate the incinerator to burn copper wire 
and Matted submitted a plan to operate a "sweating fire box" to melt lead battery terminals for 
lead reclamation. This lead melting operation continued until 1985. In 1972, the NJDEP 
observed landfilling of crushed battery casings in an area of wetlands adjacent to Hessian Run. 
This operation was apparently performed in conjunction with the lead melting operation, as there 
were several reports of battery casing incineration and subsequent on-site ash disposal. In 
addition to the incineration and landfilling operations, drums of waste had also been identified as 
scattered throughout the property. In January of 1984, the NJDEP issued an Administrative 
Consent Order (ACO) to Matteo Iron and Metal for solid waste violations and required Matteo to 
cease waste disposal at the Site. The Matteo Property, which is mostly wooded, is currently 
comprised of a metals recycling operation, a junkyard, and an inactive landfill. 

Historical aerial photographs for the years 1940, 1944, 1951, 1959, 1965, and 1975 were 
reviewed and are presented in Appendix A. The 1940 and 1944 aerial photographs show the 
property use to be primarily farmland. The 1951 aerial photograph shows a junkyard operation 
(scrap vehicles and associated structures) at the northeastern portion of the property, while the 
remaining property appears to still be farmland with associated farm buildings. The 1959 aerial 
photograph shows the junkyard operation ongoing in the northeastern area (including a large pile 
of dark debris, possibly the battery casings), and the remainder of the property as farmland with 
associated structures. A small pond is observed in the north central portion of the Site, and some 
material that appears to be soil has been deposited into Hessian Run north of the farm buildings. 
The 1965 aerial photograph shows the junkyard operation ongoing in the northeastern area 
(including the large pile of dark debris) and the farmland and associated farm buildings on the 
remainder of the property. A large landfill area is observed in the north-central portion of the 

Page 2-1 



MTM3.400I2 

The Louis Berger Group, he. Final Remedial Investigation Report - Matteo Iron and Metal, West Deptford; NJ 

property, extending into Hessian Run. Dark debris is observed in Hessian Run north of the farm 
buildings where the apparent soil material was observed in the 1959 photo. In the 1975 aerial 
photograph, the junkyard operation has changed in appearance. There are very few scrap 
vehicles present and a structure, that may be the incinerator, is observed with an area of light 
colored material adjacent to it. The piles of dark debris are no longer visible, but the shoreline 
has extended into Hessian Run along the northern boundary of the property. The farm fields are 
still present, with the exception of the large field in the northwestern portion of the Site, which 
appears as an active disturbed area with light and dark (possibly stained) soil present. 

2.2 PREVIOUS INVESTIGATIONS / REMEDIAL ACTIONS 

Matteo, NJDEP, and the United States Environmental Protection Agency (USEPA) had all 
conducted limited investigations at the Site. The scopes of these investigations are discussed 
below. Lead had been found to be the primary contaminant of concern in the surface soils, 
surface waters, sediments, and groundwater at the Site. PCB contamination had also been 
identified in some of the surface soils and sediments. Additionally, a geophysical survey was 
conducted and test pits were excavated to investigate the nature and extent of the landfilled waste 
materials. Environmental investigations performed prior to this RI had been limited in scope, 
with no remedial action(s) either being proposed or implemented. 

2.2.1 Responsible Party Investigations 

Matteo, under the oversight of the NJDEP, conducted some limited sampling events including 
sampling of drums and other wastes at the Site, a geophysical investigation in the landfill area, 
excavating test pits, and collection of soil and aqueous samples from the test pits. Hazardous 
wastes were contained in a small number of the crushed drums and a widespread yellow 
substance that was observed, which was identified as having a high petroleum hydrocarbon 
content. Additionally, the wastes associated with the crushed battery casings exhibited 
hazardous levels of lead contamination, while Site soils exhibited widespread contamination with 
levels of petroleum and lead exceeding 1% of total volume. 

2.2.2 NJDEP Investigations 

Inspections of the Matteo Site by NJDEP documented the following actions: 

• A "lead sweating operation". 
• Landfilling of crushed automobile battery casings along the banks of Hessian Run. 
• Unauthorized use of an incinerator for lead smelting operations. 
• Ash from lead smelting operations hauled to on-site landfill. 
• Two fires at the landfill. 
• Discovery of abandoned drums of unknown waste. 
• Discovery of a yellow waste dispersed across the Site. 

These inspections led to several focused investigations of various media at the Site. These 
investigations revealed that, the on-site potable well had a concentration of lead exceeding the 
New Jersey Safe Drinking Water Act standard, elevated levels of lead and cadmium in soil 
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across the junkyard, and lead and cadmium exceeding NJDEP groundwater standards on a site-
wide basis. 

Additionally, in 1996 NJDEP Division of Publicly Funded Site Remediation performed a 
Preliminary Assessment/Site Investigation (PA/SI) for the Site (NJDEP, December 1996). The 
PA/SI was a comprehensive document that discussed past owners and Site operations; local soils 
and hydrogeology; sensitive environments; results of past sampling events for soil, groundwater, 
surface water and sediment; and historical remedial/enforcement actions. 

2.2.3 USEPA Investigations 

In June 1997 the USEPA conducted an Extent of Contamination (EOC) investigation which was 
limited to the "battery disposal area", in the vicinity of MW-5. The EOC consisted of the 
following activities: 

- A ground-penetrating radar/electro-magnetic (GPR/EM) Survey to estimate quantity of 
battery casings along Hessian Run. 

• Test pits to confirm the GPR/EM survey as well as collect soil samples for lead. 
• Sediment samples in the marsh adjacent to the battery casing disposal area, in Hessian Run, 

and two drainage ditches that carried run-off from the Site to Hessian Run. 
• Water samples from seeps, the battery casing disposal area and the adjacent marsh. 
• Samples of the battery casings. 

The results of these activities were: 

• The volume of battery casings was estimated to be approximately 235,000 f t 3 . 
• Overall lead concentrations in soil throughout the battery casing disposal area are on the 

order of 1,000 mg/kg. 
• Sediment samples in the marsh areas had lead concentrations that ranged from the 1,000's 

mg/kg 10 feet from the shore line to the 100's mg/kg 50 feet from the shoreline. 
• Sediment samples in Hessian Run had concentrations of lead that ranged from non-detect to 

810 ppm. 
• All seep water samples contained lead. (Weston, October 1997). 

2.2.4 Remedial Investigation" 

No other remedial investigations or actions were conducted at the Matteo Site prior to this RI. 
Based on the information provided by the previously mentioned investigations, Berger conducted 
the field investigations associated with this RI between September 5,2000 and October 23,2002. 
The RI addressed the lead and PCB contamination identified during previous NJDEP 
investigations. 
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3.0 PHYSICAL SETTING 

The Matteo Site is located at 1708 U.S. Highway 130 in West Deptford, Gloucester County, 
New Jersey. The Site occupies two tax parcels (Lot 2, Block 128 and Lot 2, Block 325) as 
identified on the West Deptford Township Tax Map. The property parcel consists of 80-acres of 
land located between the confluence of Woodbury Creek and Hessian Run to the west, Belmont 
Avenue to the east, and U.S. Highway 130 to the south. Figure 1-1 is an annotated USGS 7.5-
minute quadrangle (Woodbury, NJ) showing the Site location, local topography, drainage and 
cultural features. 

3.1 TOPOGRAPHY 

The Matteo Site is located within the Coastal Plain Physiographic Province of NJ. This region is 
typically relatively flat, with an average elevation of approximately 10-feet above mean sea level 
(AMSL). The majority of the Site is unpaved, and heavily wooded, with a slight slope toward 
the west/northwest in the direction of Woodbury Creek and Hessian Run. 

3.2 CLIMATE 

A moderate range of temperatures characterizes the Matteo Site and surrounding areas. Average 
monthly temperatures range from a daily average in January of 26° F to a daily average in July of 
76° F. The average annual precipitation is 44 inches, with most of the precipitation falling as 
rain. The highest monthly rainfall totals are typically recorded in July and August due to 
frequent thunderstorm acitivity. The prevailing wind direction during the winter months is from 
the northwest, whereas southwest winds prevail during the summer months (USDA, 1962). 

3.3 SOIL 

Within the Site there are five (5) soil mapping units as shown in the Gloucester County Soil 
Survey map (Figure 3-1). They include Downer loamy sand (DoB); Fallsington loam (Fd); 
Sassafrass (SsE); Tidal Marsh (Tm); and Woodstown and Klej loamy sands (WtB). Brief 
descriptions of the soils found on the Site are presented below: 

Downer Loamy Sand, 0-5 percent slopes - (DoB) 

These moderately deep nearly level soils slope mildly and may range from 0 to 5 percent slopes 
in some areas. They have formed on sandy marine or stream sediments and are most common on 
the terraces of the Delaware River and in parts of the eastern half of the county. The ground 
water is normally well below a depth of 30 inches, however, in some areas it is higher during the 
winter months. 

Fallsington loam - (Fd) 

This soil type is found scattered through out the county and is formed in circular depressions and 
on flats adjacent to streams. The Fallsington soil is poorly drained and is usually wet almost to 
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the surface during the winter and spring. Surface soils are a dark-gray to very dark grayish color, 
and overlay a grayish brown to yellowish brown subsoil that is mottled. In most areas 
permeability is moderate to a depth of 30 inches. Permeability below a depth of 30 inches ranges 
from moderately rapid to slow. 

Sassafras soils, 15-40 percent slopes - (SsE) 

This well drained, soil unit is formed from sandy sediments that contain little or no glauconite. 
Sassafras soils are usually found in sandy flats along the Delaware River or within the gravelly 
soils on the higher divides. The slope ranges from steep to very steep, and on the steepest slopes 
there may be little or no soil development. Sassafras soils, which formed on steep slopes, are 
weakly developed and mainly consist of sand with little subsoil. In places where the soil is less 
sloping, the soils are strongly developed and have profiles closely resembling the normal 
Sassafras series. 

Tidal Marsh - (Tm) 

This mapped unit is near sea level and is inundated daily by tides. It occurs mainly along the 
Delaware River, but extends inland along tributaries. The upper three to ten feet is usually a mix 
of organic matter and mineral particles of mostly silt. The content of organic matter in the 
surface horizon ranges from high to very high, and in some places the materia] is peat. The soil 
is extremely acidic. 

Woodstown and Kiel - (WtB) 

Woodstown soils are extensive and occur throughout most of the county. They are formed in 
areas that are nearly level and occur in the circular depressions that are common throughout the 
county. This soil consists of undifferentiated areas of Woodstown loamy sand and Klej loamy 
sand. During the winter, groundwater rises into the subsoil to about 2 feet from the surface and 
drops to a depth of about 4 feet in the summer. Permeability is moderate to a depth of 30 inches. 
Below 30 inches it ranges from slow to moderately rapid. 

3.4 GEOLOGY 

The regional geology is composed of Cretaceous and Quaternary age unconsolidated sediments. 
The Cretaceous sediments form a gently south-southeast dipping wedge of strata. The sediments 
are more than 2,500 feet thick along the coast and pinch to a thin horizon along the Fall Line. 
The Fall Line is a northwest-southeast trending contact where the coastal plain sediments 
unconformably onlap the Southern Piedmont Physiographic Province and Newark Basin. 
Generally, the coastal plain sediments strike northeast-southwest and dip to the south-southeast 
from 10 to 60 feet per mile. Overlying the Cretaceous sediments in some locations are mantles 
of Quaternary age deposits. 

The Matteo Site is covered by a mantle of Quaternary age (Pleistocene) deposits of the Cape 
May formation (ref). Some Quaternary age (Holocene) alluvium may be present near the local 
streams. The Cape May Formation typically consists of yellow or brown medium to coarse 
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quartzose sand with some gravel and trace clay. The Cape May Formation is usually about 30 
feet thick in the region. 

Beneath this mantle of Quaternary deposits, the Site is underlain by the Upper Cretaceous age 
Merchantville and Magothy formations. According to the Geologic Map of New Jersey, Central 
Sheet (Owens, et al, 1995), the contact between the Merchantville and Magothy Formations runs 
through the Site (Figure 3-2). The southern and eastern portions of the Site are underlain by the 
Merchantville Formation and the northwestern portion of the Site is underlain by the Magothy 
Formation. In the region, the Merchantville Formation is composed of a black to green-black, 
glaucontic, micaceous clay, silty clay and sandy clay, and is typically 45 to 70 feet thick. 
Underlying the Merchantville, the Magothy Formation is of both continental and marine origin, 
and consists primarily of light colored, fine to coarse-grained beach sand with local beds of dark 
colored lignitic clay. The Magothy Formation, in the region, ranges in thickness between 150 
and 500 feet. Underlying the Magothy, is the Raritan Formation that regionally ranges from 150 
to over 500 feet thick. The Raritan consists chiefly of light colored sand and clay rich in hydrous 
aluminum silicates. 

Based on subsurface information collected during this RI, two site-specific Geological Cross 
Sections were created (Figures 3-3 and 3-4). The Cape May Formation, which is generally 
observed at the Site as a brownish yellow sand, is approximately 15 feet thick at the eastern side 
of the Site and approximately 40 feet thick on the western side. There appears to have been 
historic erosion of the Upper Creataceous surface in the direction of the Woodbury Creek and 
Hessian Run confluence. What is interpreted as alluvium is encountered near Hessian Run and is 
observed as a layer of peat and organic sediments underlain by approximately 15 feet of grayish 
green sand. In the eastern and southern portions of the Site, the Merchantville Formation is 
encountered beneath the Cape May formation and is generally observed as very dark gray clays 
and silts. The Merchantville is approximately 20 thick at the eastern and southern boundaries of 
the Site but is not present in the northwestern quarter of the property. 

The Magothy formation underlies the above formations and extends at least to the full depth of 
the exploration of this RI (approximately 100 feet bgs). The Magothy Formation at the Site is 
generally observed as light gray sand with clay and silt lenses. 

3.5 HYDROGEOLOGY 

The main aquifer in the area consists primarily of the Upper Cretaceous Magothy and Raritan 
Formations of the Potomac-Raritan-Magothy aquifer. The Potomac-Raritan-Magothy aquifer 
system is described as a single hydrologic unit because over large areas they are 
indistinguishable and interconnected. The upper aquifer system of the Potomac-Raritan-
Magothy system is reported to be at least 100 feet thick in the area of the Matteo Site. Regional 
groundwater data indicates groundwater flow to the southeast (NJDEP, December 1996). 

The aquifer system in the vicinity of the Site is pumped heavily, especially in the summer 
months when groundwater is used for the irrigation of farms in the region. In addition to 
irrigation, heavy industrial and commercial demands are placed on the groundwater systems. As 
a result of continued pumping, water levels in the area have declined approximately 50 feet since 
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the mid-1960's. According to the USGS (USGS, 1995) groundwater levels have declined as 
much as 12 feet in the Gloucester County area between 1983 and 1988. During this same period 
a large, extensive cone-of-depression in the upper aquifers of the Potomac-Raritan-Magothy 
became apparent. The depression cone is centered in Camden and western Burlington Counties 
and extends throughout most of Gloucester County. According to Zepecza (1989), extreme 
pumping in this area has reversed the natural regional ground water flow. As a result, regional 
groundwater no longer discharges into the Delaware River; the river currently recharges the 
aquifer system. 

The groundwater table was encountered at approximately 10 ft bgs across the Matteo Site. 
Consistent with the regional observations, the groundwater data collected during this RI indicates 
primary flow to the southeast. In addition to this horizontal gradient, a vertically downward 
gradient was also measured. These observations are consistent with the expected influence of 
inland pumping centers. The West Deptford Township withdrawal point (-100,000 gpd) is 
located 0.6 miles to the southeast. In addition to the general groundwater flow at the Site, a 
perched water table condition is observed on the Merchantville formation. The extent of this 
perched water table mirrors the extent of the Merchantville at the Site, which is primarily in the 
eastern and southern portions. In the extreme eastern portion of the Site, the perched water is 
observed to flow north to the Hessian Run. The remainder of the perched water flows towards 
the center of the Site where the Merchantville is not present and a direct connection between the 
sands of the Cape May formation and the sands of the Magothy formation is observed. 

Tidal fluctuations were observed in the shallow (non^perched) and deep monitoring wells during 
this RI. In addition, the elevation of the Woodbury Creek was always observed higher than the 
groundwater in these shallow and deep wells, documenting not only the connection between the 
aquifer and the creek, but also the flow potential from the creek into the aquifer. 

3.6 SURFACE WATER AND WETLANDS HABITATS 

The Site is situated at the confluence of Woodbury Creek and Hessian Run, which are tidally 
influenced at this location. Tidal fluctuations range from approximately 6 feet at spring tides to 
approximately 5.4 feet at neap tide. Although the literature indicates that tidal currents are 
strong in the vicinity of Woodbury Creek and Hessian Run, there is no data reported on tidal 
current velocities (Trip Report, 1997). Both Woodbury Creek and Hessian Run are classified as 
(FW-2NT/SE2), waterways in which there may be a fresh water/salt water interface, as 
determined by salinity measurements at mean high tide (N.J.A.C. 7:9B-1.15(b) 6.x (1993)). RI 
average salinity measurements for the Woodbury Creek and Hessian Run during high and low 
tide are 0.01 (indicates fresh water). Hessian Run has a flow rate of 10 ftVsec, while Woodbury 
Creek has a flow rate of 60 frVsec. Both waterways are used for fishing and recreation. The 
Delaware River is located 1.2 miles from the Site and has a flow rate of 2,000 ft3/sec. 

The Site is situated in the Woodbury-Hessian Run marshes, which are fresh water tidal 
marshlands. The tidal marshes are flat and are regularly flooded by slightly brackish tides. They 
provide habitants for muskrat, ducks, and geese. These areas have been identified by the 
Atlantic Coast Ecological Inventory as part of the Delaware River Estuary. The sensitive 
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environments within one mile of the Site include Riverine Emergent, Palustrine Scrub-Shrub 
Emergent Deciduous, Palustrine Emergent Tidal and Palustrine Scrub-Shrub. 

Also, the Atlantic Coast Ecological inventory documents this area as part of the Delaware River 
Estuary, which contains game fish such as the American Shad and the Striped Bass (NJDEP, 
December 1996). 
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4.0 TECHNICAL OVERVIEW 

The following sections provide descriptions of the various field activities performed during this 
RI to address the data gaps identified and presented in the SSIP. Based on the results of initial 
field investigations from the SSIP, additional supplemental investigations were required to 
complete delineation of contaminants in soil, groundwater, and buried waste. The supplemental 
investigations were performed based on the SGSP and as otherwise directed by NJDEP. These 
activities included the investigations of the following media: soils; groundwater; sediments; 
surface water, and various waste and fil l materials. Additionally, natural resource, baseline 
ecological, and receptor evaluations were conducted. 

All on-site sampling and investigation activities were performed in accordance with the New 
Jersey Technical Requirements For Site Remediation, (NJDEP, July 1997), the New Jersey Field 
Sampling Procedures Manual (NJDEP, May 1992) and, where applicable, other relevant or 
appropriate USEPA regulation and guidance for conducting investigations at uncontrolled 
hazardous contamination sites. All field investigative procedures, unless otherwise noted, were 
conducted as detailed in the Programmatic QAPP (Berger, November 1998) and specified in the 
SSIP and SGSP. Additionally, all field activities were performed in accordance to procedures set 
forth in the Programmatic HASP (Berger, August 1998) and the Site Specific Health and Safety 
Plan (SSHASP)(Berger, January 1999). 

The following subsections will describe the implementation of the investigative activities 
presented in the SSIP and the SGSP, and will note and explain any deviations from the planned 
SSIP and SGSP procedures. 

4.1 SITE SURVEY AND MAPPING 

As described in the SSJP, a detailed site map was created for the Matteo property showing Site 
topography and all pertinent existing Site features (Figure 2-1). Prior to initiation of sampling 
activities, the Site and adjacent areas were aerially photographed and a boundary survey was 
conducted. Data from the aerial photos and boundary survey were used to generate the 
topographic site plan used to guide the RI field investigation, and used as the geographic basis 
for many of the subsequent analyses, reporting and figures contained within this RIR. 

At the conclusion of field investigation activities, the horizontal and vertical locations of all new 
RI related monitoring wells, test pits, deep soil borings, Geoprobe borings and stream guages 
were surveyed and included in the comprehensive site plan. Additionally, the locations of all 
surface soil and sediment samples collected during the RI field investigations were surveyed 
using a Global Positioning System (GPS) unit. All horizontal data were surveyed and plotted in 
the New Jersey State Plane Coordinate System (NAD83), and vertical elevation data were 
recorded in the North American Vertical Datum (NAVD88). The resulting topographic site plan 
with surveyed monitoring well data and sample locations will be included with this Final RIR as 
a supplemental electronic deliverable in AutoCAD file format. 
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4.2 SOIL INVESTIGATIONS 

Four main types of soil investigations were conducted at the Site: 

• PCB Delineation In Surface Soils 
• Shallow and Deep Monitoring Well Borings 
• Junkyard/Lead Sweating Area Geoprobe Borings 
• Test Pit Investigation 

Each of these investigative activities is discussed in the following subsections. 

4.2.1 PCB Delineation in Surface Soils 

As part of this RI, surface soil sampling was conducted to assess and delineate the extent of 
previously identified PCB contamination, as well as screen other discrete areas sitewide that 
have not been previously investigated for PCBs. Descriptions of field activities for PCB 
delineation of surface soils are presented below. Refer to Table 4-1, Soil Sample Summary, for a 
complete listing of PCB samples collected, sample depths, locations, types of analysis, sampling 
method and dates. Refer to Figures 4-1 through 4-4 for sample locations at each of the four 
depth intervals sampled: 0-6", 12-18", 24-30" and 36-42". 

As planned in the SSIP, it was anticipated that a combined maximum number of samples 
screened and/or analyzed for surface soil PCB delineation from both the previously identified 
PCB areas and the unsampled sitewide areas would total 257: 174 immunoassay screened; and 
83 laboratory tested. However, due to the greatly expanded delineation effort needed at the 
previously known contamination area, a total of 457 soil samples were collected for sitewide 
PCB surface soil delineation: 260 samples screened with immunoassay kits; and an additional 
187 samples (plus 10 duplicates) analyzed at the laboratory. Based on the unanticipated 
widespread distribution and extent of PCB contaminated soil, the total number of samples 
collected, screened and/or analyzed was nearly double the amount originally planned for this 
task. 

Delineation of Previously Identified PCB Contamination 

As shown in Figure 5 of the SSIP, soil samples from a previous NJDEP investigation in 1997 
yielded detections of PCBs above NJDEP Soil Cleanup Criteria (SCC) at seven locations 
distributed mainly in the northwestern quadrant of the Site, and at one off-site location near the 
adjacent trailer park to the south. Thirty-two other sampling locations from that investigation 
failed to produce PCB concentration exceeding criteria; these clean samples were distributed 
primarily along the southern edge of the Site bordering the trailer park and in the far 
northwestern Site comer. Several other clean samples were also collected in the southeastern 
quadrant and central Site areas. 

The SSIP originally called for additional surface soil sampling around each of the eight locations 
previously identified with PCB exceedances for horizontal and vertical delineation. However, 
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upon the Department's direction, the off-site trailer park location was deleted from further 
sampling; delineation sampling was, therefore, conducted only at the seven remaining previously 
identified on-site locations. 

As planned in the SSIP, a maximum of eight new hand augered borings would be centered 
:; around each of these seven previously identified SCC exceedance areas to delineate PCB 
I, contamination (planned total of 56 borings). It was estimated that samples from two vertical 

intervals (0-6 inches and 12-18 inches) per boring would be necessary to complete vertical and 
horizontal delineation at each area. Therefore, a total of 112 samples (16 samples per sampling 

; area) were scheduled to be collected and field screened for PCBs with immunoassay kits to 
I determine horizontal and vertical delineation at these seven areas. From these 112 field screened 
: samples, approximately 70 samples (including QA/QC samples) were to have been sent to an 

analytical laboratory for further PCB analysis to confirm the results of the immunoassay kit field 
screening. 

Per the SSIP, two samples were initially collected from each of eight borings augered at 10-foot 
, horizontal intervals distributed radially (north, south, east and west) centered on each of the 

seven previously identified exceedance locations. All samples were field screened with 
immunoassay kits to direct the surface soil investigation and determine which samples would be 
sent to the lab for confirmatory analysis. All samples that were below 0.50 ppm and used to 

! delineate both a horizontal and vertical clean zone were sent to the laboratory for confirmatory 
analysis. An additional 10% of all samples with PCB concentrations above 0.50 ppm were also 

: sent for confirmatory analysis. >. 

i Based on the immunoassay screening and analytical results indicating that PCB concentrations 
j greater than the SCC of 0.49 mg/kg were present in many of the initial 112 samples collected at 
the seven targeted exceedance areas, neither horizontal nor vertical PCB delineation* was 
achieved. These initial results indicated that both the horizontal and vertical extents of PCB 
contamination were more widespread than originally estimated. Instead of seven discrete, 
separate areas of contamination, the sample results indicated that extent of contamination at each 
area overlapped adjacent areas; thus, forming a large single contiguous area of contaminated 
shallow surface soils (0-6") in which all seven initial target locations were imbedded. Based on 
these preliminary results and as directed by the Department, the surface soil delineation 
investigation at these areas was expanded beyond the original SSIP scope of work. 

The expanded delineation effort consisted of a much larger sampling area (roughly 800-feet long 
by 400-feet wide), wider sample distribution, and greater numbers of samples collected, screened 
and analyzed than originally anticipated. From each initial area (i.e. SS22) of investigation, 
additional borings were augered at 20-30 foot intervals outward in an effort to delineate the 
extent of shallow soil contamination. At each additional boring, a shallow (0-6 inch) sample was 
collected and immunoassay field screened for PCBs. If screening indicated that the shallow 
sample was below criteria, then it was determined that horizontal delineation had been achieved 
in that direction, and that sample was sent to the laboratory for confirmatory analysis. If, 
however, screening indicated that the shallow sample was above criteria, then it was determined 
that horizontal delineation had not been achieved, and an additional boring was augered, sampled 
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and screened at 20-30 foot intervals outward until horizontal delineation was achieved in that 
direction. v 

Once horizontal delineation was achieved in the shallow soils (0-6 inch) via this outwardly 
stepped process, samples were collected at deeper intervals (12-18, 24-30, 36-42, or 48-54 
inches) as needed at the previously sampled boring locations in an effort to vertically delineate 
PCB contamination. Vertical delineation was determined typically at 60 ft. increments starting 
from the last detected exceedance in the surface soils in a specific direction (i.e. north) back to 
the origin (i.e. SS22). At each vertical delineation boring, if screening indicated that the sample 
was above criteria, then it was determined that vertical delineation had not been achieved, and an 
additional sample was collected and screened at a deeper interval as previously indicated above. 
However, if screening indicated that the sample at a given depth was below criteria then it was 
determined that vertical delineation had been achieved at that location, and that sample was sent 
to the laboratory for confirmatory analysis. 

This expanded delineation investigation resulted in the total number of sampling locations and 
samples collected for immunoassay screening and laboratory analysis to greatly exceed the 
originally planned amounts described in the SSIP. 

Site-Wide Screening of PCB Contamination 

In order to fill data gaps in the known extent of surface soil PCB contamination, this phase of the 
delineation effort was focused on screening those areas of the Site that were not included in the 
July 1997 sampling event. Per the SSIP, 20 separate locations sitewide were planned for PCB 
screening and analysis. From these 20 areas, it was anticipated that approximately 30 samples 
would be collected and screened via immunoassay kits, and an additional 28 samples would be 
laboratory tested for results confirmation. 

As directed by the Department during this RI field investigation, however, only 15 of these 
locations were actually sampled to investigate the presence of PCB contamination in previously 
unsampled shallow surface soils. A sample was collected from the 0-6 inch interval at each 
location via hand auger and screened using the immunoassay kit as previously discussed. If the 
PCB concentration was below 0.50 ppm, then delineation at that location was determined to be 
complete and no further sampling was needed. However, if the PCB concentration was greater 
than 0.50 ppm, then the same, outwardly radial patterned vertical and horizontal delineation 
sampling process as conducted at the previously identified locations was implemented as needed 
to delineate the extent of contamination. 

Unlike the delineation effort at the previously identified contamination areas, initial 
immunoasssay screening and laboratory results did not indicate the need for an expanded 
delineation program at these areas, therefore, the total numbers of sampling locations and 
samples collected did not exceed the originally planned amounts described in the SSIP. 
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4.2.2 Junkyard/Lead Sweating Area 

According to the previous PA/SI for the Site (NJDEP, December 1996), surface soil samples 
showed uniform lead contamination throughout the Junkyard/Lead Sweating Area with elevated 
concentrations of cadmium, arsenic, copper and PCBs. The PA/SI, however, left data gaps in soil 
at depth that needed to be filled as part of this RI. Therefore as planned and described in the 
SSIP, ten (10) geoprobe borings were advanced on September 11, 2000 to investigate the area's 
soil from the surface to water table depths (approximately 10-12 feet) and to identify potential 
impact from past operations. Based on the findings of the September investigation and as 
planned in the SGSP, 35 additional soil borings were advanced in October 2001 and April 2002 
to better define and delineate the horizontal and vertical extents of PCBs and Metals identified in 
during the September, 2000 investigation. The locations of these borings were biased toward 
areas of visible surficial staining or historically active areas. Refer to Figures 4-5 through 4-7 for 
the locations of the soil borings in this area. Refer to Table 4-1, Soil Sample Summary, for a 
complete listing of samples collected at these borings, sample depths, types of analysis, sampling 
methods and dates. Appendix B provides soil boring logs for the Geoprobe and hand auger 
borings. 

Per the SSIP, the initial ten soil borings were advanced and continuously sampled to the water 
table (approximately 11.5-feet). Two (2) samples were collected from each boring for chemical 
analysis: one surface soil sample from the 0-6 inch bgs interval; and one sample from the 6-inch 
interval immediately above the high water table. The shallow surface soil sample from each 
boring was analyzed for TAL Metals, TCL Pesticides/PCBs, and pH. The deeper sample just 
above the water sample from each boring was analyzed for a full TCL/TAL suite of parameters 
and pH. One (1) additional soil sample for every 20 samples for each analytical method was 
collected as a blind duplicate for QA/QC purposes. 

Based on the September, 2000 investigation, PCBs and Metals were identified as the 
predominant contaminants distributed ubiquitously throughout the Scrapyard Area at the shallow 
and localized areas at the water table. An additional 35 soil borings were advanced to better 
define the horizontal and vertical extents of contamination. Twenty-two soil borings were 
advanced via a geoprobe rig and continuously sampled to the water table (approximately 11.5-
feet) and 13 soil borings were advanced via hand auger techniques to a maximum depth of four 
feet. Samples were collected from each boring for chemical analysis to determine horizontal and 
vertical extents of contamination as summarized below for the surface soil (0-2 ft), intermediate 
interval (2-4 ft) and deep interval (10-12 ft). Based on the location of the boring and previous 
sample results, samples were analyzed for PCBs and/or TAL Metals to fill the data gaps. One 
(1) additional soil sample for every 20 samples for each analytical method was collected, as a 
blind duplicate for QA/QC purposes. 

Surface Soil Sampling (0-2 f t) : As shown on Figure 4-5 and summarized in Table 4-1, a total 
of 47 additional samples were collected and analyzed from this surface soil interval as part of the 
SGSP. Thirty-one (31) samples were collected from geoprobe borings labeled GP-5, GP-7 and 
GP-12 through GP-33; and 16 samples from hand augered borings HA-1 through HA-13A. AH 
47 samples were analyzed for PCBs. However, based on the expectation that full horizontal 
delineation for Metals in shallow surface soil could not be achieved for the northern portion of 
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Scrapyard Area, only 23 samples from selected locations were analyzed for Metals as per the 
SGSP. A total of 57 samples were collected from the surface soils. 

Intermediate Soil Sampling (2-4 f t ) : As shown on Figure 4-6 and summarized in Table 4-1, a 
total of 28 additional samples were collected and analyzed from this interval. Twenty-five (25) 
samples were collected from geoprobe borings labeled GP-7 through GP-31; and three (3) 
samples from hand augered borings HA-1 through HA-3. Twenty-six (26) samples were 
analyzed for PCBs. Based on the results from the previous interval for two (2) samples (GP-7D 
and GP-30E), PCB analysis was not required for vertical delineation. However, based on the 
surface soil results (i.e. below criteria) and per the SGSP, only 16 samples from selected 
locations were analyzed for Metals. 

Deep Soil Delineation (10-12 f t ) : As shown on Figure 4-7 and summarized in Table 4-1, a total 
of 19 additional samples were collected and analyzed from this interval. Nineteen (19) samples 
were collected from geoprobe borings labeled GP-12 through GP-34. All 19 samples were 
analyzed for PCBs. However, based on the surface and intermediate soil results (i.e. below 
criteria) and per the SGSP, only nine (9) samples from selected locations were analyzed for 
Metals. 

4.23 Shallow and Deep Monitoring Well Borings 

As per the SSIP and the SGSP, a total of 20 exploratory soil borings were drilled to document 
the subsurface soil conditions, and to help identify the optimum depths at which deep well 
screens would be installed. One boring was drilled at each well or well couplet installation 
location. See Figure 2-1 Site Plan, for locations of these monitoring well related borings. Refer 
to Table 4-1 Soil Sample Summary, for a complete listing of samples collected at these borings, 
sample depths, types of analysis, sampling methods and dates. Appendix B provides drilling 
logs for all borings. The results of select sample grain size analysis are presented in Appendix C. 

Twelve (12) of the shallow borings (labeled MW1 through MW12) were drilled in preparation 
for shallow well installation. The shallow soil borings were continuously split-spoon sampled 
until such a depth was reached to allow for a sufficient length of the well screen to bridge the 
water table. At each of the shallow well borings, one soil sample was collected from the well-
screened interval. Each of these soil samples was collected for geotechnical analysis (grain size, 
total organic carbon (TOC), and pH). After logging and sampling, each of these 12 borings was 
completed as a shallow monitoring well screened across the water table. 

Six (6) deep borings (labeled B13 through B18) were drilled at proposed deep and shallow well 
couplet locations. These deep borings were used as preliminary, exploratory pilot holes drilled 
prior to well installation for the purpose of lithological logging and to identify the appropriate 
depth interval for deep well screens. The pilot borings were sampled continuously and logged to 
a depth of 20-feet; deeper samples were then collected at 5-foot intervals until the completion of 
the boring (approximately 100-feef). Although all of the deep pilot borings were originally 
scheduled to be drilled to 100-feet bgs, three of the pilot borings (B16, B17 and B18) were 
terminated prior to reaching the planned depth due to geological characteristics of the borings 
(loss of drilling fluid due to a very porous media). At each of the six deep borings, five 
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geotechnical samples (grain size, TOC, and pH) were collected from each lithology encountered, 
as well as one sample from each of the anticipated screen intervals for the deep wells. Two (2) 
additional borings were advanced at MW-10 and MW-11 for installation of two (2) new deep 
monitoring wells (MW-10D and MW-1 ID) that were required based on the initial two (2) rounds 
of groundwater sampling as described in Section 5.2. Upon completion of the deep pilot borings, 
the boreholes were grouted to the surface, and deep and shallow well couplets were installed 
nearby at each boring location. 

In addition to collecting geotechnical soil samples, environmental samples were collected at 
selected deep and/or shallow borings based upon the following criteria: 

• Two (2) soil samples were collected for chemical analysis at each of three well boring 
locations where contamination/waste material was encountered (MW-1, B16, B18). 

• The first soil sample was collected from the interval exhibiting either the highest PJD 
reading or most visible zone of contamination or directly below the deepest zone of waste 
material. 

• The second sample was collected from the six-inch interval above the high water table. 

A total of six (6) such samples were analyzed for TCL/TAL and pH. See Table 4-1 for a listing 
of samples collected for chemical analysis. 

4.2.4 Test Pit Investigation 

As planned in the SSIP, 62 test pits (TP-1 through TP-56) were excavated to determine the 
extent and depth of battery casings and other buried wastes along the banks of Hessian Run, and 
to investigate other cleared areas suspected of containing waste. Piles of surface debris (metal, 
tires, and gas cylinders) were encountered north of the active junkyard. These piles and the area 
around, them were not investigated due to the presence of the gas cylinders. Based on 
observations and sample results from the initial investigation an additional 28 test pits (TP-60 
through 88) were dug sitewide to better delineate the horizontal and vertical extents of buried fi l l 
material, better define the nature of the f i l l , and to search for evidence of active or previous 
sources of soil and/or groundwater contamination. Using a trackhoe excavator, the 90 test pits 
were dug on average 20-feet long, 4-feet wide, and a to a maximum depth of 15-feet. The test 
pits were logged for lithology and for the presence or absence of battery casings and other waste 
material. Additionally, soil and waste samples were collected for chemical analysis. See Figure 
4-8 for test pit locations, and refer to Excavation Logs in Appendix B for details of test pit 
dimensions and materials encountered. See Table 4-1 for a complete listing of test pit samples 
collected for analysis. 

All excavated soil was visually inspected for evidence of contamination and field screened for 
volatiles with a PIT). A soil sample was collected directly below the waste material, if 
encountered, and directly above the water table in each test pit; in several cases, the water table 
was encountered within the buried waste material. From the test pits, a total of 62 soil samples 
were analyzed for TAL Lead, pH and TPH. If elevated PID readings, visible staining, noticeable 
odor, or unusual waste material were encountered, additional analyses were conducted. In these 
instances of apparent contamination, 37 samples were analyzed for TCL Volatiles, TCL Semi-
Volatiles, TCL Pesticides/PCBs, TAL Metals, plus pH (TCL/TAL and pH). One (1) additional 
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soil sample for every 20 samples for each analytical method was collected as a blind duplicate 
for QC purposes. All excavated soils were used, regardless of screening results, to backfill the 
excavations. 

As a supplement to the test pit investigation, and as directed by the Department, 18 additional 
surface soil sampling locations (not originally planned in the SSIP) were hand augered along the 
southern Site boundary near the trailer park and in other selected locations suspected to 
potentially have impacted soil. From these 18 locations, 19 surface soil samples were collected 
for analysis. Seven (7) of these soil samples were analyzed for Lead, pH and TPH; 12 samples 
were analyzed for a full TCL/TAL and pH suite of parameters. All samples were collected with 
stainless steel spoons or hand auger. See Figure 4-8 for surface soil sample locations, and refer to 
Table 4-1 for a complete listing of samples collected for analysis. 

4.2.5 Soil Characterization Sampling 

As planned in the SGSP, a total of five (5) soil samples (sample locations labeled T- l through T-
5 on Figure 4-8) were collected from various site areas known to have contaminated soil. The 
general areas from which characterization samples were collected are as follows: 

1. Scrapyard - from the area of metal contamination. 
2. Household Trash - from along the banks of the Hessian Run. 
3. Battery Casings - from along the banks of the Hessian Run. 
4. Battery Disposal Area - battery casing from the battery disposal area. 
5. Open Field - from the PCB contaminated soil. 

These five (5) samples were analyzed for Toxicity Characteristic Leaching Procedure (TCLP) for 
the purposes of disposal classification. Characterization sample analyses, locations and sample 
depths are summarized in Table 4-1. The boring logs for each location are provided in Appendix 
B. The results of the TCLP characterizations will be used to determine disposal methods and 
estimate costs for the Remedial Action Selection Evaluation. 

43 STREAM GAUGE INSTALLATION 

A total of four stream gauges were installed in the surface water bodies that bound the Site 
(Woodbury Creek and Hessian Run) to monitor surface water elevation and the fluctuations of 
the tides. Two (2) stream gauges were installed in the Woodbury Creek (SG-1 and SG-2) and 
two in the Hessian Run (SG-3 and SG-4). The four (4) stream gauge locations are shown in 
Figure 4-9. Following installation, each stream gauge was surveyed for horizontal location and 
elevation. The four (4) stream gauges, in conjunction with National Oceanic and Atmospheric 
(NOAA) tidal prediction data for Woodbury Creek, were used in the groundwater 
monitoring/tidal study and to determine appropriate surface water/sediment sampling activity 
times. See Appendix D for NOAA tidal data. 
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4.4 MONITORING WELL INSTALLATION 

As planned in the SSIP, a total of 24 monitoring wells were initially installed at the Site to assess 
the flow patterns and water quality of both the shallow and deep groundwater regimes at the Site: 
18 shallow wells and 6 deep wells. As planned in the SGSP, two (2) additional deep monitoring 
wells (MW-10D and MW-1 ID) were installed to fi l l data gaps from the initial investigation 
regarding the quality of upgradient groundwater entering the Site from the west and northwest. 
See Figure 2-1 for the locations of all 26 installed RI related monitoring wells. Refer to 
Appendix B for all drilling logs, well construction diagrams, well records and permits, and 
Forms A and B. 

4.4.1 Shallow Monitoring Well Installation 

The 18 shallow wells labeled MW1 through MW18 (with screens bridging the water table) were 
installed to document the horizontal flow pattern of the water table at the Site. These wells 
provide the data necessary to document site-wide groundwater discharge patterns and identify 
the location of the water table divide on the peninsula on which the Site is situated. 

The two wells that were installed nearest to the Site's eastern edge (MW1 and MW14) were 
designed to provide background data to assist in establishment of groundwater flow patterns. A 
line of wells was installed within the identified landfilled area along Hessian Run to document 
the direct impact of the waste on groundwater quality (MW4, MW5 and MW13). The locations 
of these wells were selected within the landfilled area, but above the high water line. Two 
additional lines of wells were installed upgradient of the identified landfilled bank, within the 
property and biased towards potential areas of concern such as the location of the former "lead 
sweating" operation. A line of wells was also installed along the southern property boundary. 
The wells were located along these lines to obtain groundwater information to properly contour 
the groundwater flow. Six (6) of these shallow wells were paired with the deep wells (MW13 
through MW18). All shallow wells were installed via hollow stem auger and were constructed in 
accordance with NJDEP Monitor Well Requirements for Unconsolidated Aquifers (March 1992) 
and Section 4.8.1 of the Programmatic QAPP. These wells were constructed using 10 feet of 4-
inch diameter, 0.020-inch slotted PVC well screen which bridges the water table. 

4.4.2 Deep Monitoring Well Installation 

After completion of the deep borings discussed in Section 4.2.3, the resultant boring logs were 
evaluated and the deep well screen elevation was selected. The eight (8) deep monitoring wells 
(MW10D, MW11D, MW13D through MW18D) were located adjacent to the deep borings and 
were screened at approximately 55 to 65-feet BMSL. This interval was selected assuming that 
the medium to fine sand with fine gravel encountered would be an effective water-producing 
zone. The uniform deep screen elevation enables the horizontal gradient in the deep 
groundwater regime to be identified free of distortion by the anticipated vertical gradient. All 
deep wells were paired with a shallow well to investigate the anticipated vertical gradient. In all 
cases, the separation between the bottom of the shallow well screen and the top of the deep well 
screen is greater than 40-feet; this separation provides adequate measurement of the vertical 
gradient. 
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4.4.3 Monitoring Well Development 

All new monitoring wells were developed according to the procedures described in the SSIP. 
Well development procedures began after completion of well installation. Development of both 
shallow and deep monitoring wells included continued groundwater pumping and surging until 
well water was as free of sediment as practical. In all cases, a minimum of three well volumes of 
water were removed. Based on field screening with a PID and visual observations, no evidence 
of gross contamination or free product was encountered, therefore all purge water derived from 
well development was discharged to the ground. 

4.5 GROUNDWATER ELEVATION MEASUREMENTS/TIDAL STUDY 

Prior to and following each round of synoptic groundwater elevation measurements, a reading 
from each staff gauge visible from the Site was taken to evaluate the tidal influence on 
groundwater elevation. At least one staff gauge was read for each round of water levels. 

4:5.1 Groundwater Elevation Measurements 

The December 4, 2000 round of groundwater sampling (Round 1) provided the initial round of 
synoptic groundwater measurements. The January 10, 2001 start of the tidal study provided a 
subsequent round of groundwater measurements. The January 25, 2001 round of groundwater 
sampling (Round 2) provided two rounds of groundwater elevations (high and low tide). Each 
round of water levels was collected over approximately a two hour time period. These water 
level readings were subsequently subtracted from the surveyed well elevations to establish a 
water level elevation at each location. Staff gauge readings were recorded during each round of 
water levels. Refer to Table 4-2 for recorded groundwater and surface water elevations " See 
Figures 4-10 and 4-11 for locations of recorded elevations used for shallow and deep 
groundwater contouring. 

4.5.2 Tidal Study 

Between January 10 and January 25, 2001, a tidal study was performed to establish tidal 
influence, to determine lag times and mixing zones on the Site, and to evaluate the effects of 
Hessian Run and Woodbury Creek on the Site's groundwater system. 

The tidal study consisted of installing remote down-hole data loggers (Solinst Dataloggers) in 
seven (7) of the on-site wells, one (1) atmospheric, and one (1) adjacent to the stream gauge 
located in Woodbury Creek west of NJ Route 295. The on-site data-loggers were installed in 
shallow monitoring wells MW09, MW10, MW11, and MW12, and in deep monitoring wells 
MWI4D, MW15D, and MW18D. Temperature and changes in head levels were recorded every 
10 minutes during the 2-week test cycle. 
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j 4.6 GROUNDWATER SAMPLING • ' • . -
• A s planned in the SSIP, two comprehensive groundwater sampling events were executed at the 
I Matteo Site, Round 1 (December 4 through December 8, 2000), Round 2 (January 25 through 
j February 2, 2001), Round 3 (April 9 and 10, 2002). Round 1 and 2 included the 24 newly 
|i installed monitoring wells plus two on-site and neighboring potable wells. Round 3 included six 
j deep monitoring wells. Additionally, an adjacent potable well was sampled twice on October 25 
j and November 8, 2001. See Figures 4-12 and 4-13 for the sampled well locations for each 

round, and refer to Table 4-3 for a complete listing of groundwater samples collected for 
; analysis. . . , •' < 

1 4.6.1 Monitoring Wells: Round 1 

Following collection of water level measurements, dedicated Teflon lined polyethylene 
! discharge tubing was installed in each well. A Grundfos Redi-flo® 2-inch stainless steel 

submersible pump was then used to evacuate (purge) groundwater prior to sampling. Round 1 
sampling was conducted using traditional purging and sampling techniques. The parameters 
monitored during purging were turbidity, pH, dissolved oxygen, specific conductivity, 
temperature, and groundwater elevation. See Appendix E for detailed sample purge logs. 

After well purging and water stabilization requirements were met, groundwater samples were 
collected using a disposable Teflon hand bailer. The samples were analyzed for TCL/TAL 
(filtered and unfiltered metals). One (1) additional groundwater sample for every 20 samples for 
each analytical method was collected as a blind duplicate for QA/QC purposes. Additionally, 
one (1) field blank sample was collected for each day on Site for each analytical method, and one' 
(1) trip blank supplied for each sample cooler containing volatile organic samples. 

4.6.2 Monitoring Wells: Round 2 

f Round 2 of groundwater sampling was conducted 48 days after Round 1. This sampling event 
! was conducted using a low-flow technique. The samples collected were analyzed for the same 
! parameters as specified in the first sampling event. Because low-flow purging and sampling 
techniques were used for this sampling round, filtered metal samples were not required. The low-
flow method of purging and sampling was conducted in accordance with the U.S. Environmental 
Protection Agency's (USEPA) Ground Water Sampling Procedure: Low Stress (Low-Flow) 
Purging and Sampling (USEPA, March 1998). The parameters monitored during purging were 
turbidity, pH, dissolved oxygen, specific conductivity, Eh, temperature and groundwater 
elevation. See Appendix E for detailed sample purge logs. 

After well purging and water stabilization requirements were achieved, groundwater samples 
were collected directly from the-pump effluent. The samples were analyzed for a full TCL/TAL 
suite of parameters. One (1) field blank sample was collected for each day on Site for each 
analytical method, and one (1) trip blank per sample cooler containing volatiles organic samples. 
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4.63 Monitoring Wells: Round 3 

Following collection of water level measurements, a Grundfos Redi-flo® 2-inch stainless steel 
submersible pump was then used to evacuate (purge) groundwater prior to sampling. Round 3 
sampling was conducted using traditional purging and sampling techniques. The parameters 
monitored during purging were turbidity, pH, dissolved oxygen, specific conductivity, 
temperature, and groundwater elevation. See Appendix E for detailed sample purge logs. 

After well purging and water stabilization requirements were met, groundwater samples were 
collected using a disposable Teflon hand bailer. The samples were analyzed for TCL Volatiles 
and unfiltered TAL Metals. One (1) additional groundwater sample for every 20 samples for 
each analytical method was collected as a blind duplicate for QA/QC purposes. Additionally, 
one (1) field blank sample was collected for each day on Site for each analytical method, and one 
(1) trip blank supplied for each sample cooler containing volatile organic samples. 

4.6.4 Potable Wells: Rounds 1 and 2 

Due to the analytical results of the August 1994 potable well sampling, the unknown extent of 
the on-site contamination, and the heavy usage of the aquifers in the area for potable water 
supply, samples were collected from two (2) nearby potable wells during round 1 and 2 of 
groundwater sampling events: one on-site well designated as the PW^2 (Matteo Well); and one 
neighboring off-site well at the adjacent residence north of the scrap yard area designated as the 
PW-1 (House Well). For each sampling round, the two potable wells were purged for fifteen 
minutes prior to sampling. The samples were analyzed for the following suite of parameters 
using analytical methods specifically chosen to comply with potable water testing standards: 
volatile organics (USEPA Method 524.2, Version 4.0), semi-volatiles (USEPA Method 525.2), 
TAL Metals (40 CFR141/143), and pesticides/PCBs (USEPA Method 505). * 

No treatment system was encountered at the on-site Matteo Well and, therefore, the well was 
purged and sampled from an outside spigot behind the scale house. During purging and sampling 
of the Matteo Well, a strong rotten egg odor was emitted from the purge water. 

The adjacent House Well was observed to have a treatment system consisting of: a 5-micron 
filter and a three-stage charcoal and salt filter were located in the basement of the house. 
Therefore, the sampling point was selected at a valve located prior to the treatment system within 
the well box and just above the wellhead. At both potable well locations, field personnel were 
unable to access the wells to determine their total depths or the elevation of the water table.. 

4.6.5 Potable Well PW-3 

Based on the findings from the well search, presented in Section 5.7, a potable well (PW-3) was 
found to be located adjacent to the site at Billy-O-Tire (Lot 8, Block 325). As directed by 
NJDEP, two (2) rounds of water samples , were collected from PW-3 on October 25 and 
November 8, 2001 by purging the potable well for fifteen minutes prior to sampling. The 
samples were analyzed for the following suite of parameters using analytical methods 
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specifically chosen to comply with potable water testing standards: volatile organics (USEPA 
Method 524.2, Version 4.0) and TAL Metals (40 CFR141/143). 

No treatment system was encountered at the Billy-O-Tire well and, therefore, the well was 
purged and sampled from an inside spigot located at the back of the garage. Field personnel 
were unable to access the potable well to determine the total depth or the elevation of the water 
table. 

4.7 HYDRAULIC CONDUCTIVITY TESTING 

Rising head tests were conducted to estimate horizontal hydraulic conductivity to be used in 
estimations of groundwater seepage velocity. Many of the shallow wells are screened in perched 
groundwater. The primary path for offsite migration via groundwater is in the deep zone. The 
rising head tests were performed on three (3) deep wells (MW14D, MW16D, and MW17D). The 
rising head test consisted of recording the recovery rate of the water level after drawdown from the 
volume of water removed during the well development process. See Figure 2-1 for the locations of 
these tested wells. Refer to Appendix F for the hydraulic conductivity data set collected. 

The hydraulic conductivity testing was conducted by placing a transducer in each well at a depth 
above the development pump. During all tests, one transducer was placed in another well (above 
the water table) located away from the testing area to record atmospheric pressure changes. A 
constant pumping rate was maintained during the development process (approximately 10 gpm). 
After the development process was completed, the pump was turned off and the transducer 
recorded the recovery of groundwater levels. Water level measurements were recorded every 
three (3) seconds to verify recovery within 90% of the initial pre-development water level. After 
the water level stabilized the transducer was removed from the well. The test data was analyzed 
using the Bouwer and Rice Method (Bouwer, H. and R. C. Rice, 1976). The transducer in 
MW14D did not record the full recovery of the well. 

4.8 SEDIMENT AND SURFACE WATER SAMPLING 

Elevated concentrations of lead and PCBs were detected in sediment and surface water samples 
collected from Hessian Run in August 1996 adjacent to the Matted Site. As a result of the tidal 
conditions of surface water near the Site, contaminants originating from the Matteo Site have the 
potential to be transported in the surface water and deposited in the sediments of Woodbury 
Creek, Hessian Run, and the ihtertidal flats. As per the SSIP, sediment and surface water 
samples were collected from both Woodbury Creek and Hessian Run and across three inter-tidal 
flats adjacent to the Site. The locations of these samples were accessed using an amphibious 
vehicle. Prior to initiation of sediment and surface water sampling activities, stream (staff) 
gauges were installed in Hessian Run and Woodbury Creek to monitor surface water elevation 
during sampling activities. '. ' 

4.8.1 Sediment Sampling 

A total of 416 sediment samples were collected from 145 separate locations along transects and 
at discrete locations. Refer to Table 4-4 for a complete listing of sediment samples collected for 
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analysis. See Figures 4-15 through 4-20 for all sample locations. The results of the grain size 
analyses are presented in Appendix C. A total of 28 transects were sampled across the two 
tidally influenced channels. Three of these transects served to document background conditions 
in two upgradient branches of Hessian Run and the upgradient branch of Woodbury Creek (Tl , 
T25, and T30). Fourteen (14) other discrete sample locations (SI through SI4) were located 
within the inter-tidal flat areas. All samples were collected and analyzed as described in the 
SSIP, except as otherwise noted below. 

Several deviations from the SSJP occurred based on observed field situations and as directed by 
the Department. Sediment samples were originally planned to be collected from 30 transects, 
however, modifications were made during the field activities to eliminate two (2) of these 
transects (T10 and Tl2) based on their proximity to the adjacent transects T9 and T i l . 
Additionally, for five (5) transects (T4 through T8) the Department recommended collecting the 
samples from only the three (3) sample locations closest to the Site. The other sample locations 
for those transects were dependent on the laboratory results. Samples were only collected from 
the 0-6 inch interval for seven (7) discrete locations (SI through S6 and S14). Due to 
unanticipated field conditions (poor recovery and auger refusal), field personnel experienced 
difficulty collecting individual samples from discrete depth intervals at five (5) locations from 
transects T21, T23 and T25 in the Woodbury Creek. Therefore, composite samples were 
collected at these five (5) locations (T21-J3, T21-C, T23-D, T25-B, and T25-C), and indicated as 
"(comp)" samples on Figures 4-12 through 4-20. 

As planned and unless otherwise noted above, each of the 28 transects sampled consisted of five 
(5) sample locations where a 3-foot deep sediment core was collected. One (1) sample location 
was in the deepest part of the channel, the thalweg. Two (2) sample locations along each 
transect were on the upper portions of the channel margin flats at opposite banks, collected as far 
as the tide stage at the time of sampling permits. The remaining two (2) sample locations were 
mid-way between the channel margin sample location and the thalweg sample location. The 
discrete sediment sample locations (SI through S14) were situated near tributary tidal channels. 
These locations were selected to gather sufficient data to characterize the movement of 
contaminants through the sedimentary system. The intertidal flat sample locations were selected 
to characterize areas where humans are known to come in contact with sediment and that also 
serve as important natural habitats. 

Sample collection was accomplished with a sediment sampler equipped with a 3-foot long core 
barrel with an auger or butterfly valve tip. The sampler had a handle to facilitate driving or 
twisting the core barrel, and a check valve to prevent wash out during retrieval through the 
overlying water layer. Where practical, three samples per core were obtained at discrete depths 
of 0-6 inches, 12-24 inches, and 24-36 inches for the samples taken at both transect and discrete 
individual locations. Each sample was analyzed for Lead, PCBs, TOC, pH and grain size. At 
each transect, the 0-6 inch interval sample closest to the Site was analyzed for a full TCL/TAL 
suite of parameters instead of just Lead and PCBs. 

A GPS (Global Positioning System) unit was used to determine the location of each sediment 
sample location either along a transect or at a discrete location. Detailed field notes were taken 
which include time of day and condition of the tide (flood or ebb) at the time of sampling, a tide 
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gauge reading from the nearest tide gauge i f visible, and observations regarding battery casings 
and other evidence of contamination. 

4.8.2 Surface Water Sampling 

A total of 24 surface water samples were collected from six transect locations in Hessian Run 
and Woodbury Creek: four (4) surface water samples per transect. Samples were collected from 
the mid-channel and the quarter channel nearest the Site at each of three background transects 
(Tl , T25, and T30), and three other selected transects (T3, T12, and T18) that were located 
upstream, mid-stream and downstream of the Site along Hessian Run. Each location was 
sampled twice: at both high and low tides. In addition to surface water sampling, ten (10) seeps 
were sampled: eight (8) along Hessian Run and two (2) along Woodbury Creek. All seep 
samples were collected during an ebb tide. See Figure 4-9 for the locations of these surface water 
samples, and Figure 4-12 for seep sample locations. Table 4-3 provides a complete listing of 
samples collected for analysis. 

At each mid and quarter channel surface water sample location, in-situ water quality parameters 
(pH, conductivity, DO, turbidity, temperature, and salinity) were measured. All water samples 
collected both from the channel and the seeps were analyzed for Lead (filtered and unfiltered), 
and hardness as CaC03. Detailed field notes were taken which included time of day and 
condition of the tide at the time of all sampling and elevation measurements i f visible. GPS was 
used to determine the location of each surface water and seep collected. 

4.9 NATURAL RESOURCES INVESTIGATION 

As specified in the SSIP, a natural resource inventory of the 120-acre study area (comprised of 
the 80-acre Site and adjacent estuary and wetlands) was conducted through a review of available 
background information and on-site field surveys in November and December of 2000. The 
wetland delineation was conduced to identify the upland-wetland boundary and the relative 
acreage of uplands and wetland habitats. An inventory of flora and fauna species likely to occur 
on the Site was also conducted, as well as an assessment of existing plant communities and 
habitats located on and adjoining the Site. 

Prior to the field investigation, existing documentation was reviewed to assess the project Site. 
Resources reviewed included U.S. Geological Survey (USGS) topographic maps, the U.S. Fish 
and Wildlife Service (USFWS)-National Wetland Inventory (NWI) Mapping, the NJDEP 
Freshwater Wetlands Mapping, and the Natural Resource Conservation Service (NRCS)-Soil 
Survey for Gloucester County, New Jersey. 

As part of the natural resource investigation, a wetland delineation Baseline Ecological 
Evaluation (BEE) were performed to establish the boundaries of any federal or state 
jurisdictional wetlands within the project Site and to determine the presence of potential 
ecological receptors to Site contaminants. Wetland boundaries were delineated in accordance 
with the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (Federal 
Interagency Committee on Wetland Delineation, 1989) and the 1987 Corps of Engineers 
Wetlands Delineation Manual (Environmental Laboratory, 1987). Both methods employ a three-
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parameter approach (hydrophytic vegetation, hydric soils, and hydrology) for identifying and 
delineating wetlands. Upland and wetland habitats were classified in accordance with a 
Preliminary Natural Community Classification for New Jersey (Breden 1989), and inventoried 
for dominant plant species. Wetlands were also classified in accordance with Cowardin (1979). 

The wetland/upland boundaries were identified and delineated in the field by the placement of 
sequentially numbered flags on vegetation. At representative points, transects were laid out 
perpendicular to the wetland/upland boundary and vegetation, soil, and hydrologic components 
were evaluated at two plots (wetland, upland) along each transect. The wetland flags were 
surveyed to submeter accuracy using a Trimble GPS Pathfinder Pro XR/XRS with Asset 
Surveyor global positioning system (GPS) unit and plotted on an aerial photograph. 

Field surveys also included an inventory and assessment of existing habitats within the study 
area. During the field surveys, observations of wildlife and signs of their presence were recorded. 
The type and quality of habitats present, especially wetlands, were evaluated for the type of 
wildlife species they are likely to support. Existing literature was consulted to address bird and 
aquatic species likely to utilize the Site and adjoining wetlands and waters. Both the USFWS 
and the NJDEP Natural Heritage Program were consulted for information regarding threatened 
and endangered species. 

4.10 MANAGEMENT OF INVESTIGATION DERIVED WASTE 

Based on the results of field screening and visual observations of drill cuttings and well purge 
water generated during field investigations, no investigative derived waste (IDW) generated was 
determined to be hazardous. Based on these screening results, it was not deemed necessary to 
containerize any of the soil, water or personal protection equipment (PPE) TDW. All soil and 
water IDW, therefore, was disposed of on-site at the respective drilling, purging or sampling 
location; all PPE was disposed appropriately as non-hazardous trash. 

4.11 POTENTIAL RECEPTOR EVALUATION 

A well search was conducted to determine the potential receptors of the impacted groundwater in 
the area of the Site. The Gloucester County Department of Health and Human Services was 
contacted via phone and fax to identify any wells acting as potential receptors of groundwater 
contamination from the Site. A well search was performed at the NJDEP Bureau of Water 
Allocation pertaining to the following information: any monitoring and domestic wells within a 
one-half mile radius of the Site and any industrial, public supply wells, irrigation, and wells with 
water allocation permits within a five-mile radius of the Site. 
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( j 5.0 FINDINGS 

This RI has been completed at the Matteo Iron and Metal Site in West Deptford, NJ in 
accordance with the approved SSIP as detailed in Chapter 4. The following is a discussion of the 
findings based on the data generated. The full analytical packages for all samples were 
submitted directly to the NJDEP by the laboratory. 

5.1 SOIL 

In Chapter 4, four general types of soil sampling and analysis were described in accordance with 
the SSIP: 

• PCB Delineation In Surface Soils 
• Shallow and Deep Monitoring Well Borings 
• Junkyard/Lead Sweating Area Geoprobe Borings 
• Test Pit Investigation 

Due in part to field modifications described in Chapter 4, the results of these activities are more 
clearly presented in this Chapter in the following five general categories: 

• PCB Delineation in Surface Soil - to determine extent of PCB contamination in 
surface soil 

• Sitewide Surface Soil Sampling - to characterize the quality of the surface soil at 
debris areas sitewide 

• Test Pit - to delineate the nature and extent of buried waste and to determine impact 
of waste disposal on underlying soil " , 

• Geoprobe - to determine impact of scrapyard operations on surface and subsurface 
soil 

• Soil Boring - to document Site stratigraphy and contaminant impact (if observed) 

The results of each of these are discussed in the following subsections. 

5.1.1 PCB Delineation in Surface Soil 
Field screening via an immunoassay kit was conducted on 260 surface soil samples. To check the 
accuracy of the immunoassay analysis, 118 immunoassay samples were sent to the laboratory for 
confirmatory analysis. Only 11 of the 118 samples had contradictory results, providing a 91% 
confidence level. An additional 69 soil samples that were not subject to immunoassay analysis 
were submitted directly for laboratory analysis (for a total of 187 laboratory analytical samples)." 
See Appendix G for surface soil sample descriptions. 

The results of the PCB analysis of these surface soil samples are summarized in Table 5-1. Only 
Aroclors 1254,1260, and 1248 were detected, with 1254 predominant. Comparison of total PCB 
concentration of each sample to the NJDEP Soil Cleanup Criteria shows that, of the 187 
laboratory analytical samples, 42 exceed the Residential Direct Contact Soil Cleanup Criteria 
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RDCSCC) (0.49 mg/kg) and 29 exceed the Non-Residential Direct Contact Soil Cleanup Criteria 
(NRDCSCC) (2 mg/kg). Only nine of the 187 samples had PCB concentrations that were above 
10 mg/kg, with the highest being 49 mg/kg. 

The immunoassay and laboratory analytical sample locations and results are illustrated on 
Figures 4-1 through 4-4, which depict four different depth intervals (0-12", 12-18", 24-30", and 
36-42"). Most of the samples are concentrated in the western portion of the Site. The initial 
sampling was distributed throughout the Site, but the western portion is the area where detections 
above criteria were encountered that required additional horizontal and vertical delineation. 

The area exceeding the RDCSCC is indicated by shading on these figures. The highest 
concentrations were detected in the northwestern portion of the affected area. This area is 
consistent with the locations of roadways that supported the land-disturbing operations observed 
in the 1975 aerial photograph (Appendix A). The horizontal extent of contamination to the north 
was not fully delineated, as the buried waste along Hessian Run was encountered. The sequence 
of figures demonstrates that, vertically, the majority of contamination is limited to the top 2 feet 
of soil, while smaller pockets extend to more than 3 feet. Based on the measurements presented 
on these figures the estimated quantity of PCB-contaminated soil (exceeding RDCSCC; non-
hazardous) is approximately 19,200 cubic yards in the top 2 feet and an additional 4,000 cubic 
yards below 2 feet. * 

5.1.2 Junkyard/Lead Sweating Area 

Soil investigations were conducted within the Scrapyard Area consisting of a total of 45 soil 
borings with 158 soil samples. The locations of these soil borings (geoprobe and hand auger) are 
shown on Figures 4-5 through 4-7. Samples were collected from each boring for chemical 
analysis as detailed in Section 4.2.2 in accordance with the SSIP or the SGSP to delineate the 
horizontal and vertical extent of contamination for the surface soil (0-2 ft), intermediate interval 
(2-4 ft) and deep interval (10-12 ft). The results of the analyses are summarized and compared to 
the NJDEP soil cleanup criteria (Residential, Non-Residential, and Impact to Groundwater) in 
Tables 5-2 through 5-8. The intermediate and the deep intervals did not exceed NJDEP soil 
cleanup criteria for Impact to Groundwater. The analytes exceeding the NJDEP RDCSCC 
(metals and PCBs) are shown on Figure 4-5. Clean lines based on PCB and/or Metal 
concentrations below RDCSCC have been drawn for each depth interval to show the known 
horizontal extent of contamination at that depth. Discussions of the results for each soil depth 
interval are provided below. Drilling logs for all geoprobe and hand augered borings are 
provided in Appendix B. 

Surface Soil Delineation (0-2ft): Refer to Tables 5-2 through 5-4 for the sample results 
compared to RDCSCC, NRDCSCC and Impact to Groundwater Soil Cleanup Criteria 
(IGWSCC) for this depth interval. See Figure 4-5 for the sample locations, RDCSCC 
exceedances and extent of PCB and/or Metals contamination exceeding RDCSCC. 

Of the 57 surface soil samples collected during the RI, samples at 26 locations exceeded 
RDCSCC for total PCBs, 30 sample results were below criteria, and one sample was not 
analyzed for PCBs. 
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From the 33 samples analyzed for Metals, 19 samples indicated exceedances above RDCSCC for 
at least one of the following Metals: antimony, arsenic, barium, copper, lead, mercury, nickel, 
thallium, and zinc. The remaining 15 samples analyzed for Metals showed no RDCSCC 
exceedances. Of the Metals exceeding RDCSCC, lead was the predominant contaminant with 18 
exceedances, antimony was the next leading contaminant with 12 exceedances. The number of 
remaining exceedances was: arsenic (4), barium (4), copper (8), mercury (1), nickel (2), thallium 
0), and zinc (9). 

Based on the results, a clean line connecting surface soil sample locations at which neither PCBs 
nor Metals exceeded criteria was able to be drawn around 3/4 of a roughly 6.3 acre area in the 
central portion of the scrapyard. This clean line represents the known horizontal extent of these 
contaminants in this 0-2 foot depth interval. The clean line and contamination extents are 
indicated on Figure 4-5. 

As shown, a nearly continuous clean line could be drawn from the northwest corner of the area 
southward to the middle of the eastern boundary with only one small gap at location HA-10B 
along the southeast border. This single location produced a small PCB exceedance (0.58 mg/kg) 
slightly above RDCSCC. A single PCB exceedance and two lead exceedances at Locations GP-
25 and GP-26 cause a break in the clean line in the northwest corner of the area. PCB and 
exceedances of several Metals - mainly lead - at locations HA-3, GP-23 and GP-31 produce a 
break in the clean line along the northeast edge of the scrapyard adjacent to known battery casing 
fill area along the Hessian Run creek. Due to current site conditions in and near the scrapyard 
(scrap metal piles, buried debris, battery disposal area, and Hessian Run), it was determined to be 
unlikely that full horizontal delineation for Metals in shallow surface soil could be achieved for 
the northern portions of this area. Based on these conditions and the expectation that continued 
surface soil PCB and/or Metals contamination was likely to be encountered northward toward 
the known battery casing areas and Hessian Run, it was determined by NJDEP that no further 
sampling was needed to attempt to fill the gaps in the clean line along the northwest and 
northeast borders of the scrapyard. 

The area shown as the extent of contamination equals approximately 275,000 square feet, or 
roughly 6 3 acres. In the interval between 0-2 feet bgs, this area contains approximately 20,500 
cubic yards of potentially PCB and/or Metals contaminated soil. 

Intermediate Soil Delineation (2-4 ft): Refer to Tables 5-5 and 5-6 for the sample results 
compared to RDCSCC and NRDCSCC criteria for this depth interval. Since there were no 
sample results which exceeded IGWSCC criteria in this interval, a results table for that criteria 
was not generated. As indicated in the SSIP, no samples were collected at this depth interval 
during the initial investigation; therefore all results presented are solely from the October 2001 
and April 2002 sampling events. See Figure 4-6 for the sample locations, RDCSCC exceedances 
and extent of PCB and/or Metals contamination exceeding RDCSCC (GP-23). 

Of the 28 intermediate soil samples collected, only one location exceeded RDCSCC for total 
PCBs, 25 sample results were below criteria, and two samples were not analyzed for PCBs. 
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From the 16 samples analyzed for Metals, only one sample, GP-23, resulted in exceedances 
above RDCSCC for the following Metals: antimony, barium, lead, and zinc. The remaining 15 
samples analyzed for Metals showed no RDCSCC exceedances. 

Utilizing the sampling results for this interval, a clean line connecting intermediate soil sample 
locations at which neither PCBs nor Metals exceeded criteria was able to be drawn around 3/4 of 
an approximate 1.6 acre area in the northern half of the scrapyard. This clean line represents the 
known horizontal extent of these contaminants in this 2-4 foot depth interval. The clean line and 
contamination extents are indicated on Figure 4-6. 

As shown, an unbroken clean line could be drawn clockwise from sample location GP-31 in the 
northeast comer of the area to sample location HA-3 toward the north. Only exceedances of 
PCBs and Metals at a single location, GP-23, prevented the full closure of this clean line. 
Exceedances of PCBs and several Metals - antimony, barium, lead and zinc - at this location 
produce a break in the clean line along the northeast edge of the scrapyard adjacent to known 
battery casing fill area along the Hessian Run creek. Due to current site conditions in and near 
the scrapyard (scrap metal piles, buried debris, battery disposal area, and Hessian Run), it was 
determined to be unlikely that full horizontal delineation for PCBs and/or Metals in intermediate 
soil could be achieved for the northern portion of this area. Based on these conditions and the 
expectation that continued PCB and/or Metals contamination was likely to be encountered 
northward toward the battery casing areas and Hessian Run, NJDEP determined that no further 
sampling was needed to attempt to f i l l the gap in the clean line along the northeast border of the 
scrapyard at this depth interval. 

The area shown as the extent of intermediate contamination equals approximately 67,700 square 
feet, or roughly 1.6 acres. In the interval between 2-6 feet bgs, this area contains approximately 
10,500 cubic yards of potentially PCB and/or Metals contaminated soil. 

Deep S6il Delineation (10-12 ft): Refer to Tables 5-7 and 5-8 for the sample results compared to 
RDCSCC and NRDCSCC criteria for this depth interval. Since there were no sample results 
which exceeded IGWSCC in this interval, a results table for that criteria was not generated. See 
Figure 4-7 for the sample locations, RDCSCC exceedances and extent of PCB and/or Metals 
contamination exceeding RDCSCC. 

Of the 30 soil samples Collected, 27 samples were collected just above the groundwater interface 
between 10-12 feet bgs; the other 3 samples were collected from the 5-8 foot bgs range. Four 
samples indicated exceedances of PCBs or Metals (antimony, copper, and lead). A fully closed 
clean line connecting deep soil sample locations at which neither PCBs nor Metals exceeded 
criteria was able to be drawn for this interval. Approximate one (1) acre area in the northern half 
of the scrapyard is potentially contaminated with PCBs or Metals. This clean line represents the 
known horizontal extent of these contaminants in this deep soil interval. Since the extent of 
known contamination at this interval has been fully delineated with a closed clean line, it was 
determined that no further sampling was needed in this area. The clean line and contamination 
extents are indicated on Figure 4-7. 
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Although PCBs and Metals were detected above RDCSCC at location GP-2 (sample GP-2B) 
during the initial investigation, confirmatory samples were collected (GP-34) at the same 
location and depth indicated that PCBs and Metals were below RDCSCC. Based on this 
confirmatory sample result, a non detect from the intermediate soil sample, and the results of 
other clean samples in the immediate vicinity, no exceedances are believed to be located at 10-12 
foot range at that location. It was determined, therefore, that no further sampling was needed in 
the GP-2 vicinity at this depth. 

The area shown as the extent of deep soil contamination equals approximately 46,400 square 
feet, or slightly over 1 acre; In the interval ranging between 6-12 feet bgs, this area contains 
approximately 10,500 cubic yards of potentially PCB and/or Metals contaminated soil. 

5.13 Soil Borings 

Twenty soil borings (8 deep and 12 shallow) were advanced in association with the installation 
of the 26 monitoring wells at the Site. As the borings were advanced, split-spoon soil samples 
were collected. Soil descriptions recorded for each sample are presented on the drilling logs in 
Appendix B. Based on subsurface information collected, two site-specific Geological Cross 
Sections were created (Figures 3-3 and 3-4). The Cape May Formation, which is generally 
observed at the Site as a brownish yellow sand, is approximately 15 feet thick at the eastern side 
of the Site and approximately 40 feet thick on the western side. There appears to have been 
historic erosion of the Upper Creataceotis surface in the direction of the Woodbury Creek and 
Hessian Run confluence. What is interpreted as alluvium is encountered near Hessian Run and is 
observed as a layer of peat and organic sediments underlain by approximately 15 feet of grayish 
green sand. In the eastern and southern portions of the Site, the Merchantville Formation is 
encountered beneath the Cape May formation and is generally observed as very dark gray clays 
and silts. The Merchantville is approximately 20 thick at the eastern and southern boundaries of 
the Site but is not present in the northwestern quarter of the property. The Magothy formation 
underlies the above formations and extends at least to the full depth of the exploration of this RI 
(approximately 100 feet bgs). The Magothy Formation at the Site is generally observed as light 
gray sand with clay and silt lenses. 

Apparent evidence of contamination identified in the field (PJD, visual, or olfactory) prompted 
the collection of samples for laboratory analysis at three (3) boring locations (MW01, B16, and 
B18). Two samples were collected within the top 11 feet at each boring location and analyzed 
for TCL/TAL parameters, TOC and pH. The results of the TCL/TAL analyses are summarized 
and compared to the NJDEP soil cleanup criteria in Table 5-9; TOC and pH results are presented 
in Table 5-10. Exceedances of the criteria are shown on Figure 4-8. The only exceedance of 
the criteria was detected in the 2 to 2.5 feet bgs interval at B16. Five PAHs, PCBs, lead, and 
zinc are detected above the RDCSCC. The detections of lead, zinc, and benzo (a) pyrene were 
also above the NRDCSCC. 

5.1.4 Test Pits 

Ninety (90) test pits were excavated to characterize the nature and extent of buried waste at the 
Site. The majority of the investigation was conducted along Hessian Run. In addition, test pits 
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were excavated in other areas throughout the Site to address additional areas of potential 
concern. Three general areas of potential concern were noted; the area along Hessian Run, the 
area of dark staining seen in the 1975 aerial photograph, and the area of the former pond as seen 
in the 1959 aerial photograph (Appendix A). The locations of the test pits are shown on Figure 
5-1. The test pit excavation logs are presented in Appendix B. 

Delineation of Buried Waste 

Various types of wastes were encountered during the excavations (Figure 4-8, Appendix B). The 
waste material was classified as battery casings (Fill-B), a mix of battery casings and general 
waste (Fill-M), and general waste (Fill-W) as indicated on the test pit excavation logs. The 
horizontal extent of the disposal area, with each of the three waste types identified, is presented 
on Figure 5-1. The vertical extent of the various wastes is depicted on a series of cross sections 
presented as Figure 5-2. The maximum depth of the waste is approximately seven (7) feet bgs. 
Based on the measurements presented on these figures, there is approximately 80,000 cubic 
yards of buried waste identified at the Site during this RI: 23,000 cubic yards of battery casings; 
22,000 cubic yards of battery casings mixed with general waste; and 35,000 cubic yards of 
general waste. 

Sample Analysis 

Selected sample locations and analytical parameters were selected based on field observation of 
subsurface conditions. A total of 99 samples were collected. Twelve of the samples were 
collected from the waste material itself while the other 87 samples were collected from below the 
waste to document the impact on the underlying soil. Thirty-eight (38) samples were analyzed 
for full TCL/TAL analysis and pH. The other 61 samples were analyzed for TPH, lead, and pH. 
The results of the analyses are summarized and compared to the NJDEP soil cleanup criteria in 
Tables 5-12 through 5-14. In addition, exceedances of the RDCSCC are shown on Figure 4-8. 

In the samples collected from the waste along Hessian Run, the predominant exceedance is lead, 
with concentrations ranging from 750 mg/kg (TP-27A) to 31,300 mg/kg (TP-3A). Lead is also 
detected above the criteria in the soil samples collected below the waste along Hessian Run with 
concentrations ranging from 933 mg/kg (TP-9A) to 11,500 mg/kg (TP-35). Lead was not 
detected above RDCSCC in soil samples collected from below the waste at TP-2A, TP-27, and 
TP-28. Arsenic (21 mg/kg) was the only exceedance of RDCSCC (20 mg/kg) in the sample 
collected from the yellow material (TP-28C). 

In the samples collected from test pits in the area of dark staining seen in the 1975 aerial 
photograph (TP6B, TP45, and TP74), lead, antimony, zinc, PCBs, as well as benzene and total 
xylene (m the pink material), were detected above the RDCSCC. In addition, ethyl benzene, 
chloroform, and 2,4-dimethyIphenol were also detected above IGWSCC. The analytical results 
of soil samples collected below the waste in this area did not show any exceedance of criteria, 
i. • • ." • • 

In the area of the former pond as seen in the 1959 aerial photograph, one large test pit (TP44) 
was excavated. Approximately two feet of a mix of battery casings and general waste was 
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encountered. The analytical results from the soil samples collected below this waste did not 
show any exceedance of criteria. 

The supplemental test pits excavated along the western property line encountered genera] waste 
material. The sample results indicated exceedances of 1GWSCC at TP-81 (TP-81 C) and TP-86 
(TP-86A). The TP-81 sample was observed to contain an unidentified pale blue/green clayey 
materia] with a PJD reading of 472 ppm and a laboratory result of 280 mg/kg for xylene and 520 
mg/kg for lead. However, laboratory results for two samples (TP-81B and TP-81C) collected 
from the native soils beneath the drum indicated all analytes below criteria. The TP-86 sample 
was observed to contain remnants of four drums. A sample was collected from the native soils 
and laboratory results indicated that Aroclor 1260 was detected at 460 mg/kg. No additional 
samples were collected in the vicinity of TP-86 due to limited signs of contamination observed 
from the excavation and hence the extent of contamination shall be determined during the 
remedial action. 

The sample results show noncontiguous spots of contamination in soil - mainly Metals - spread 
ubiquitously throughout the site. These predominantly lead and antimony contaminated spots 
appear to be associated with the areas of observed battery and household waste f i l l materials 
buried around the site, as well as current metal recycling and storage operations in the active 
Scrapyard Area in the northeastern portion of the site. Although one samples along the western 
edge of the site produced the only VOC exceedance, xylene, this compound is usually associated 
with gasoline contamination and, as such, would not typically be attributable for the vinyl 
chloride contamination previously detected in downgradient groundwater. 

5.1.5 Sitewide Surface Soil Sampling 

Nineteen (19) surface soil samples were collected at eighteen (18) locations throughout the-Site, 
as shown on Figure 4-8. The locations and analytical parameters were selected based on field 
observation of surface debris. Twelve of the samples were analyzed for full TCL/TAL analysis 
and pH. The other seven (7) samples were analyzed for TPH, lead, and pH. The results of the 
analyses are summarized and compared to the NJDEP soil cleanup criteria in Table 5-15. In 
addition, exceedances of the RDCSCC are shown on Figure 4-8. Lead exceeds in four samples 
ranging from 1,660 mg/kg to 14,500 mg/kg. These samples are in the central and southern 
portion of the Site along trails between the junkyard and the trailer park. The highest 
concentration was detected at the center of the southern Site boundary (TPSS-C1), adjacent to 
the trailer park. PCBs were detected at two locations: one on the north-central portion of the Site 
along Hessian Run (TPSS-L1 at 15.2 mg/kg) exceeding RDCSCC and NRDCSCC; and one on 
the center of the west boundary (FULL2 at 0.53 mg/kg) above the RDCSCC. 

5.1.6 Soil Characterization Sampling 

A total of five (5) soil samples collected from various site areas known to have contaminated soil 
and analyzed for Toxicity Characteristic Leaching Procedure (TCLP) for . the purposes of 
disposal classification. See Figure 4-8 for locations of all characterization samples, Table 5-16 
for analytical results, and Appendix A for boring logs. 
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Of these five samples, only two indicated exceedances of RCRA standards. These exceedances 
were reported at the T2 household trash location in the north centra] portion of the site, and at the 
T4 battery disposal area in the area just north of the active scrapyard; both samples produced 
RCRA exceedances for lead only. No other exceedances of RCRA standards were reported from 
the other sitewide samples. 

5.2 GROUNDWATER 

As described in Chapter 4, a total 26 monitoring wells were installed to characterize the 
groundwater at the Site; 18 shallow (bridging the water table) and eight (8) deep (approximately 
55 to 65 feet bmsl). The results of the RI activities to address groundwater flow direction, tidal 
influence, hydraulic conductivity, and groundwater quality are discussed in the following 
subsections. 

5.2.1 Groundwater Flow Direction 

Six rounds of groundwater elevation measurements were recorded from the 26 monitoring wells 
at the Site: one on December 4, 2000; one on January 10, 2000; two on January 25 2001- April 
9, 2002, and September 23, 2002 (Table 4-2). It should be noted that only two rounds of 
groundwater measurements were recorded for MW-10D and MW-1 ID since they were installed 
in January 2002. Analysis of the results of the six rounds of data indicates little variability 
between events (the flow patterns observed in one round remain essentially unchanged in the 
others). Therefore, only one round (December 4, 2000) is graphically presented and discussed in 
this report. Based on the groundwater elevations recorded on December 4, 2000, two 
groundwater elevation contour maps were prepared; one for the measurements recorded from the 
shallow monitoring wells (Figure 4-10),. and one for the measurements recorded from the deep 
monitoring wells (Figure 4-11). The discussion of each is presented below. 

Shallow Monitoring Wells 

The groundwater elevation contour map for the shallow monitoring wells indicates the presence 
of both a perched water table and the regional water table at the Site. The perched water table is 
observed on the eastern and southern portions of the Site. The area of this perched water table is 
consistent with the area of the Site underlain by the silts and clays of the Mechantville formation 
In addition, perched water may also exist on the peat and organic soils (interpreted as alluvium) 
m the area of MW-16S and 16D near Hessian Run. The perched groundwater is at a higher 
elevation than the adjacent surface water, therefore, it is interpreted to discharge to these waters 
Perched groundwater, by its nature, has a strong downward flow potential, so there may also be 
some seepage of the perched groundwater through the clays and silts of the Merchantville The 
downward vertical gradient between MW-14S and MW-14D is approximately 0.37 ft/ft The 
horizontal gradient in this same area is only about 0.005 ft/ft. The perched groundwater on the 
eastern portion of the Site flows towards Hessian Run. The remainder of the perched water 
flows to the regional water table, which is exposed in the northwestern portion of the Site The 
regional water table is at a lower elevation than the surrounding surface waters, therefore, the 
surface waters are also interpreted to discharge to the regional groundwater. 
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Deep Monitoring Wells 
The groundwater elevation contour map for the deep groundwater presents a simpler picture. 
This figure represents the groundwater elevation contours in the sands of the Magothy formation 
between elevation 55 and 65 bmsl. These contours indicate a horizontal flow in that zone 
towards the southeast under a horizontal gradient of approximately 0.003 ft/ft. This flow 
direction is consistent with regional data. As discussed earlier, this flow direction is attributable 
to inland pumping centers. The nearest influence is likely to be a West Deptford supply, located 
approximately 0.6 mile to the southeast. There is also a slight downward vertical gradient in the 
regional groundwater of approximately 0.005 ft/ft as documented between MW-18S (regional 
water table) and MW-18D (deep zone). 

5.2.2 Tidal Influence 

The tidal study was performed to determine the influence of tidal fluctuation of the surface water 
on the groundwater. The study included measurements recorded over a two week period from 
transducers placed at eight (8) locations; one (1) steam gauge in Woodbury Creek (SG-1), four 
(4) shallow monitoring wells (MW-9S, MW-10S, MW-1 IS, and MW-12S) and three (3) deep 
wells (MW-18D, MW-15D, and MW-14D). The numerical data from the transducers is 
presented in Appendix D. A graphical representation of the data is presented on Figure 5-3. The 
figure depicts a tidal range in Woodbury Creek of up to 8 feet between high and low tide, and 
demonstrates that the elevation of the Woodbury Creek is always higher than the regional 
groundwater, regardless of the tidal cycle. The influence of the tides on the groundwater is 
minimal. Even in the well with the most pronounced response (MW-18D)* the 8-foot tidal range 
in the creek translates to only about 0.5-foot tidal range in the well. Fluctuations are observed in 
the well farthest from the surface water (MW-14D), but it is unclear as to whether this is related 
to the tides or to some other influence, such as pumping of supply wells. 

5.23 Hydraulic Conductivity 

As described in Chapter 4, rising head pump tests were performed on three (3) deep monitoring 
wells (MW-14D, MW-16D, and MW-17D). The test data and analyses are presented in 
Appendix F and the results are summarized in Table 5-17. The average horizontal hydraulic 
conductivity for the three tests is 13.6 ft./day, which is consistent with that expected for a 
medium to fine sand (Todd, 1980). Monitoring well MW-17D (11.9 ft/day) is screened in a 
combination of gravel, clay, and sand, while MW-16D (6.4 ft/day) and MW-14D (22.7 ft/day) 
are screened in a combination of fine and coarse to fine sand. Using the average horizontal 
hydraulic conductivity of 13.6 ft/day, the average horizontal gradient of 0.003 ft/ft (see 5.2.1 
above), and an assumed effective porosity of 25 percent, the average horizontal seepage velocity 
of the groundwater in the 55 to 65 ft bmsl interval is approximately 0.16 feet/day or 
approximately 58 feet/year. Using the high and low horizontal hydraulic conductivity values 
recorded, the range of horizontal seepage velocity would be from approximately 29 ft/year to 
approximately 99 ft/year. 
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5.2.4 Groundwater Quality 

Three rounds of groundwater sampling and analysis (Round 1: December 2000; Round 2: 
January 2001; and Round 3: April 2002) were performed to characterize the quality of the 
groundwater at the Site. The results of the Round 1 sampling event are summarized on Tables 5-
18 through 5-20. The results of the Round 2 sampling event are summarized on Tables 5-21 and 
5-22. The results of the Round 3 sampling event are summarized on Table 5-23. Additionally, 
two rounds of potable well samples were collected from PW-3 and are presented on Table 5-24̂  
The analytical results were compared to the NJDEP Ground Water Quality Criteria N.J.A.C. 7:9-
6 (GWQC) and New Jersey Drinking Water Standards (NJDWS). Exceedances of criteria are 
noted on the tables and illustrated on Figures 4-12 through 4-14. The first two rounds, 
groundwater from 26 wells were sampled and analyzed: 18 shallow monitoring wells; six (6) 
deep monitoring wells; and two (2) domestic potable wells. Based on previous sample 
information, the third round was limited to six deep monitoring wells (MW-10D, MW-1 ID, 
MW-14D, MW-15D, MW-16D, and MW-18D) and one potable well (PW-3), which was 
sampled twice. The results for each of these three groups of wells are discussed below. 

Shallow Monitoring Wells 

Inorganics (primarily aluminum, arsenic, iron, and manganese) were detected above GWQC in 
shallow monitoring wells throughout the Site. These detections are believed to be attributable to 
suspended sediments in the samples. Many of these detections were in unfiltered samples from 
conventional purge sampling conducted in the first event. These inorganics were greatly reduced 
in concentration, or not detected, in filtered samples from the same event. Low-flow purge was 
conducted at the second event and the inorganics results in the shallow monitoring wells 
throughout the Site showed primarily exceedances of groundwater quality standards (GWQS) for 
aluminum and iron. No samples were collected from the shaHow monitoring wells during the 
third round of sampling. 

However, there were several detections in the shallow groundwater wells that appear attributable 
to Site activities. The most significantly impacted is MW-5, a shallow monitoring well in the 
perched groundwater located in the northeastern portion of the Site, near Hessian Run. This well 
is very near buried waste and surface disposal areas. Elevated concentrations of lead are 
detected in unfiltered (6,050 ug/1), filtered (3,290 ug/1), and low-flow purge (1,320 ug/1) samples. 
MW-13S, located about 300 feet east of MW-5, had a small exeedence of cadmium in both the 
unfiltered (4.4J ug/1) and filtered (5.3 ug/1) samples from the first event, but this metal was not 
detected in the low-flow purge sample collected in the second event. Unusual results were 
observed for the low-flow purge sample collected during the second event from shallow 
monitoring well MW-8. Chromium (164 ug/1), lead (14.5 ug/1), and nickel (174 ug/1) were all 
detected above GWQS in this sample, but all were non-detect in both the unfiltered and filtered 
samples collected from the conventional purge of the first event. MW-8 is located in the center 
of the Site and is screened across the regional water table. This well could be affected by all 
surrounding areas of the Site. The regional water table flows towards it from the west, and 
perched water flows towards it from the south, east, and north. Additional data will be required 
to determine if these most recent results are anomalous. 
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Deep Monitoring Wells 

As with the shallow monitoring wells, inorganics (primarily aluminum, arsenic, iron, and 
manganese) were detected above GWQC in the deep monitoring wells throughout the Site. As 
discussed above, these detections are interpreted to be unrelated to the Site activities. Unlike the 
shallow monitoring wells, however, vinyl chloride was detected above GWQC in three of the 
deep monitoring wells located in the central to southeastern portions of the Site in both events, 
vinyl chloride was detected in MW-14D (Round 1: 13 ug/1, Round 2: 17 ug/1, Round 3:15 ug/1), 
MW-15D (Round 1: 8J ug/1, Round 2: 11 ug/1, Round 3: 7J ug/1), and MW-16D (Round 1: 6J 
ug/1, Round 2: 8J ug/1, Round 3: below criteria). In addition, bis (2-ethylhexyl phthalate) was 
detected in MW-15D (35 ug/1) in Round 1. Additionally, the two new deep upgradient 
monitoring wells (MW-10D and MW-1 ID) in the western part of the Site did not indicate the 
presence of vinyl chloride. The reduction in VOC levels may indicate a naturally attenuated 
degradation of these compounds over time, or possibly indicate that the dissolved VOCs have 
migrated eastward with groundwater flow. 

Potable Wells 

During this RI, two (2) rounds of sampling and analysis were performed for two (2) potable 
wells: the residential house well (PW-1), and the onsite Matteo well (PW-2), which supplied the 
Matteo office and garage buildings. The results are summarized on Tables 5-20 and 5-22, and 
are illustrated on Figures 4-12 and 4-13. In PW-1 only iron (680 ug/1 and 1,700 ug/1, 

( respectively) was detected above NJDWS. In PW-2, iron (27,400 ug/1 and 26,900 ug/1, 
respectively) and manganese (270 ug/1 and 260 ug/1, respectively) were detected above NJDWS. 
Historical data for the Matteo residential well (PW-2) contained an exceedance of lead in August 
1994. 

Based on the results of the well search, the adjacent Billy-O-Tire garage (PW-3) was sampled 
twice for VOCs and Metals. The results are summarized in Table 5-24. Both samples collected 
from the private off-site potable well (PW-3) indicated concentrations of vinyl chloride (3.5 ug/1 
and 4.8 ug/1), slightly above NJDWS (2 ug/1). Additionally, In PW-3, iron (18,200 ug/1 and 
18,500 ug/1, respectively) and manganese (170 ug/1 and 170 ug/1, respectively) were detected 
above NJDWS, which is consistent with historical results from April 1998. 

5.3 SEEPS 

Samples of groundwater seeping from the shoreline were collected at ten (10) locations along 
Hessian Run and Woodbury Creek and analyzed for lead (unfiltered and filtered) and hardness. 
The locations of the ten samples are shown on Figure 4-12 and the results of the analyses are 
summarized on Table 5-25. The results of the lead analysis were compared to the GWQS (10 
ug/1) as well as the NJDEP Surface Water Quality Standards N.J.A.C. 7:9B (SWQS; 2.5 ug/1 
ecological, and 5 ug/1 human). 

The results of all unfiltered samples exceeded the GWQS, with concentrations ranging from 29.1 
[ ug/1 (SP-2U) to 2,370 ug/1 (SP-5U). Only three of the filtered samples exceeded the GWQS (SP-

8F, SP-9F, and SP-10F), however, these were not from the same location as the three unfiltered 
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samples with the highest lead concentrations (SP-5, SP-6, and SP-3). The three filtered samples 
with concentrations of lead exceeding the GWQS are from areas filled with battery casings only 
(Figure 5-1). 

With regard to the SWQS, all unfiltered samples are in exceedance of both the human and 
ecological criteria. Five filtered samples exceed both the human and ecological criteria, the three 
that exceed the GWQS (SP-8F, SP-9F, and SP-10F) as well as SP-3F and SP-6F. 

5.4 SEDIMENT 

As discussed in the previous Chapter, 416 sediment samples were collected from the Hessian 
Run and Woodbury Creek estuary surrounding the Site. The samples were collected at 145 
locations distributed over 28 transects and 14 discrete locations from depths of 0-6 inches, 12-24 
inches, and 24 to 36 inches. The samples were analyzed for lead and PCBs, as well as TOC, pH, 
and grain size. The lead and PCB results were compared to both the low effects level (LEL) and 
severe effects level (SEL) criteria presented in the NJDEP Guidance for Sediment Quality 
Evaluations (GSQE); the results are summarized on Tables 5-26 and 5-27. 

Samples collected from the 0-6 inch interval at 29 of these locations (closest to the Site) were 
also analyzed for full TCL/TAL analysis; the results are summarized on Tables 5-28 and 5-29. In 
addition, samples collected from the 0-6 inch interval from 11 locations were analyzed for TCL 
PCBs and TAL metals. The results were compared to both the low effects level (LEL) and severe 
effects level (SEL) criteria presented in the NJDEP Guidance for Sediment Quality Evaluations 
(GSQE); the results are summarized on Tables 5-30 and 5-31. No volatile organic compounds or 
pesticides were detected above the LEL or SEL. One semi-volatile organic compound was 
detected only above the LEL (benzo (k) fluoranthene at 0.25J mg/kg in T15-EA). .Seven metals 
(in addition to lead) were detected above the LEL (arsenic, cadmium, copper, mercury, nickel, 
silver, and zinc). Of these, only arsenic, copper, and zinc were detected above the SEL. 
The lead and PCB results for sediments are discussed in the following subsections. 

5.4.1 Lead 

The results of the lead analysis of the sediment samples are summarized in Table 5-26 and 
illustrated for each of the three depth intervals on Figures 4-15 through 4-17. The detected 
concentrations of lead exceeded the LEL criteria (31 mg/kg) at all three depths throughout the 
study area in the estuary. The SEL criteria (250 mg/kg) was also exceeded in all three depth 
intervals but, with the exception of one sample (S8-A at 269 mg/kg), the SEL exceedances are 
limited to the Hessian Run estuary. The highest concentrations of lead are detected along the 
central portion of the north shoreline of the Site. Concentrations over 15,000 mg/kg are detected 
in all three depth intervals, with the highest observed in the 12 to 24 inch depth interval (35,200 
mg/kg at T13-EB and 25,200 mg/kg at T9-EB). These results are apparently attributable to the 
battery casings buried along this shoreline. In addition, exceedances of the SEL criteria are 
observed at all three depth intervals along the opposite shore of Hessian Run, north of the Site. 
The highest concentrations there are approximately two orders of magnitude lower than those 
observed along the Site shoreline. These results may be attributable to migration and re-
deposition of the contamination from the Site via tidal flow. However, the possibility of 
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additional source(s) also exists. The historical aerial photos (Appendix A) show 
disturbance/landfilling on several properties, other than Matteo, surrounding the estuary study 
area. 

5.4.2 PCBs 

The results of the PCB analysis of the sediment samples are summarized in Table 5-27. Aroclors 
1254, 1260, and 1248 were detected. The L E L and SEL criteria for PCBs is Aroclor-specific. 
Aroclor 1254 is the most prevalent and is, therefore, selected to show the extent of PCB 
contamination. The Aroclor 1254 analytical results are illustrated for each of the three depth 
intervals on Figures 4-18 through 4-20. The detected concentrations of Aroclor 1254 exceed the 
L E L criteria (0.06 mg/kg) at all three depths. The majority of the Hessian Run estuary is 
affected, with the exception of the central channel portions. In the Hessian Run estuary, the 
extent of L E L exceedance is greater in the top two feet of sediment than in the 24 to 36 inch 
interval. The converse is true in the Woodbury Creek estuary. Here the greatest extent of L E L 
exceedance is in the 24 to 36 inch interval. The SEL criteria (varies for each sample based on 
the TOC concentration) are only exceeded at three locations. Two of these locations, T9-EA (4.3 
mg/kg) and Tl l -EA (3.2 mg/kg) are located along the central portion of the north shoreline of 
the Site. These are the highest concentrations of PCBs detected in the study area and are 
apparently attributable to past activities at the Site. The other SEL exceedance is located on the 
opposite shore of Hessian Run (T13-AA at 0.57 mg/kg), north of the Site. These results may be 
attributable to migration and re-deposition of the contamination from the Site via tidal flow. 
However, the possibility of additional source(s) also exists The historical aerial photos 
(Appendix A) show disturbance/landfilling on several properties, other than Matteo, surrounding 
the estuary study area. 

5.5 SURFACE WATER 

Surface water samples were collected at 12 locations in Hessian Run and Woodbury Creek. The 
twelve locations are shown on Figure 4-9. At each location, two sampling events were 
conducted on the same day; one at high tide and one at low tide. At each of these events, both an 
unfiltered and a filtered sample were collected, for a total of 24 unfiltered samples and 24 filtered 
samples. The samples were analyzed for lead, hardness (excluding the filtered samples), salinity, 
pH, and dissolved oxygen. The results of the analyses are summarized on Table 5-32. 

All lead results were compared to the NJDEP Surface Water Quality Standards N.J.A.C. 7:9B 
(SWQS; 2.5 ug/1 ecological and 5 ug/1 human). Most of the unfiltered samples exceed the 
SWQS ecological criteria (20 of 24 samples) and many (16 of 24 samples) exceed the SWQS 
human criteria with the highest concentration (87.4 ug/1) observed in the low tide sample at T-
18D. In general, the unfiltered samples collected at low tide have higher concentrations than 
those collected at the same location at high tide (9 of 12 locations). Only two exceedances of 
the SWQS were observed in the 24 filtered samples. The ecological criteria is exceeded in the 
low tide sample at T-18C (2.6J ug/1) and both the ecological and human criteria are exceeded in 
the high tide sample at T-1C (6.1 ug/1). 
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5.6 NATURAL RESOURCES 

The Site study area is a rectangular parcel of land, approximately 120 acres in size (Figure 1-1). 
The study area is comprised of forest and meadow habitats, extensive freshwater tidal wetlands, 
a metal recycling operation, a junkyard and an inactive landfill. The Site is bordered to the north 
by Hessian Run, to the west by Woodbury Creek and to the southeast by Route 130 and a 
residential area. Hessian Run and Woodbury Creek are tidally influenced freshwater rivers with 
associated tidal flats that flow to the Delaware River. 

5.6.1 Vegetative Communities 

Upland and wetland vegetative communities on the Site were classified in accordance with the 
Preliminary Natural Community Classification for New Jersey (Breden 1989). Wetland 
communities were also classified in accordance with Cowardin (1979). The upland and wetland 
communities are described more fully below. Table 5-33 presents a listing of the plant species 
observed at the Site and their respective indicator status (wetland-upland). Figure 5-4 shows the 
location of the different vegetative communities. 

5.6.2 Uplands 

The upland areas consisted of approximately 55 acres of forest, scrub/shrub and open fields 
within the Site. These areas dominated the majority of the Matteo Iron and Metal property. Prior 
land use includes agriculture, forest, landfills and commercial uses. Each of the communities 
exhibited evidence of past disturbance, including activities such as excavation, filling, and 
agriculture. Detailed descriptions of the upland vegetative communities on the Site are provided 
below and locations are shown on Figure 5-4. 

Mesic Coastal Plain Mixed Oak Forest 

This forest habitat type is found throughout the Site. Stand age varies with older growth, 
approximately 50-80 years, along the border of the Site where disturbance has been minimal! 
Younger stands composed of trees of 20 to 30 years old occupy areas of more recent disturbance 
and succession. Dominant vegetation in the forested areas included red oak, post oak, white oak 
and black cherry in the canopy. Multi-flora rose, blackberry and black birch dominate the shrub 
layer. A small area of mesic mixed oak forest with scrub pine was also identified. 

Open Meadow, Prior Agricultural 

The herbaceous (open meadow)'habitat is found in the central portion of the Site and can be 
linked to the former agricultural practices on the Site. Dominant vegetation found in the 
herbaceous habitats included small white aster, grasses and mugwort. 

5.6.3 Wetlands and Open Water Areas 

Existing mapping was reviewed to determine the extent and classification of wetland areas prior 
to the field visit. The NJDEP Freshwater Wetland map (Figure 5-5) identifies four (4) wetland 
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cover types on the Site; palustrine emergent (PEM1), palustrine scrub shrub broad-leaved 
deciduous (PSS1), palustrine forested broad-leaved deciduous (PFOl) and palustrine open water 
(ROW). The NJDEP freshwater wetland maps typically do not map tidal wetland areas. The 
NWI Mapping (Figure 5-6) identifies three (3) wetland habitats in the study area: Riverine Tidal 
Emergent (R1EM), Riverine Tidal Open Water (RlOW) and Palustrine Scrub/Shrub Broad-
leaved Deciduous Emergent (PSS1/EM). 

Four (4) types of wetland habitat were observed and delineated within the Site during the field 
delineation. The wetland areas include riverine tidal emergent wetlands (R1EM), palustrine 
emergent, persistent wetlands (PEM1), palustrine forested broad-leaved deciduous wetlands 
(PFOl) and riverine tidal open water (RlOW) (see Figure 5-4, Wetland Delineation and 
Vegetative Community Map). A description of each wetland type is provided below along with 
the community classification per Breden (1989). . 

The Woodbury Creek -Hessian Run waterbodies are associated with extensive freshwater tidal 
marshes. The tidal marshes are relatively flat and are regularly flooded by daily tides. These 
areas have been identified by the Atlantic Coast Ecological Inventory a part of the Delaware 
River Estuary. Dominant vegetation consists of nonpersistent plants including arrow arum, 
pickerelweed, and arrow-head. Portions of this area include mud flats and small channels that 
drain surface water at low tides. The substrate ranges from organic clays to silt loam. 

A portion of the delineated wetlands consists of persistent emergent vegetation that occupies a 
transition area between the uplands and/or forested wetlands and the broad freshwater tidal 
marshes of Hessian Run and the Woodbury Creek. Dominant vegetation consists of common 
reed, tussock sedge, and broad-leafed cattail. Red osier dogwood, Japanese honeysuckle, 
multiflora rose and northern arrowwood are present along the margins. 
The substrate in the wetland ranged from organic clays to silt loam, having low chromas, gleying 
and mottling. The hydrology varied from saturated soils to flowing and ponded water. Other 
hydrologic indicators observed include drainage patterns, water marks on vegetation and water-
stained vegetation. 

The southwestern portion of the Site contains a forested wetland that adjoins palustrine emergent 
wetlands outside the study area limits. Dominant vegetation consists of red maple, slippery elm, 
and nannyberry within the canopy and shrub layers. In addition, reed canary grass and tussock 
sedge occurs in a narrow transition area between the emergent wetland and the forested wetland. 
The soils in the wetland ranged from clay loam to silt loams, having low chromas and mottling. 
The observed wetland hydrology varied from saturated soils to surface inundation of several 

Riverine Tidal Emergent Wetlands (R1EM) / 
Freshwater Tidal Marsh Complex, Midtidal Zone 

Palustrine Emergent Persistent, Wetlands (PEM1V 
Freshwater Tidal Marsh Complex 

Palustrine Forested Wetland (PFOl)/ 
Forested/Nontidal Communities 
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inches. Other hydrologic indicators included drainage patterns, water marks on vegetation and 
water-stained vegetation. 

Riverine Tidal Open Water (ROW) 

Woodbury Creek and Hessian Run form the final wetland type of riverine open water. These 
wetlands occur on the edges of the Site areas where the freshwater tidal emergent wetlands 
transition into the creeks. Narrow mud flats exposed at low tide are included in this area. 

5.6.4 Wildlife 

The project Site likely provides habitat for a variety of wildlife species due to the diversity of 
habitat types and the sites location adjacent to an extensive freshwater tidal marsh. The most 
notable limiting factor was the amount of human activity on and surrounding the Site, including 
the junkyard, abandoned landfill and residential housing. 

During the field survey, the most readily apparent wildlife consisted of birds utilizing the 
ecotone between the different vegetation types. Bird species observed on the Site are listed in 
Table 5-34. In addition to the species observed during the site visit, several additional avian 
species may utilize the Site as a potential breeding habitat and are listed in Table 5-35. 
Mammalian species observed during the field survey were eastern gray squirrel (Sciurus 
carolinensis), white-tail deer (Odocoileus virginianus), muskrat (Ondotra zibethicus) and 
cottontail rabbit (Sylvilagus floridanus). It is likely, however, that various other mammals 
common to New Jersey also utilize the Site. 

Birds that were not seen on Site at the time of investigation, but would likely use the creeks and 
associated tidal flats and marsh include shorebirds, waterfowl and wading birds. Several wetfand 
dependent bird species would utilize the wetland habitat during breeding season, but a greater 
number and diversity will most likely utilize the tidal marsh complex during migration periods 
for resting and feeding. Table 5-36 presents a list of potential bird species that could utilize the 
tidal marsh complex associated with Woodbury Creek and Hessian Run. 

5.6.5 Fish 

The Site is situated along tidally influenced Woodbury Creek and Hessian Run that support 
various freshwater and anadromous species. Hastings and Good (1977) reported information for 
a population analysis of fish within Woodbury Creek and Hessian Run. This study identified 17 
species of fish (Table 5-37) at 12 sampling points within the creeks. The majority, 13 are 
primarily freshwater species, with the remainder being marine or anadromous species. Of these, 
five (5) species are game fish, including pumpkinseed, brown bullhead catfish, white perch, carp 
and black crappie. 

5.6.6 Threatened and Endangered Species 

No threatened or endangered species were observed during field investigations. NJDEP's 
Natural Heritage Program and the USFWS were contacted regarding documented occurrences of 
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threatened or endangered species on or within the vicinity of the Site. No documented 
occurrences of threatened or endangered species have been reported within the study area. 
Except for transient individuals, no threatened or endangered species are expected to utilize the 
Site. 

5.7 W E L L SEARCH 

Data was obtained from the NJDEP and the Gloucester County Health Department regarding 
potential well locations in Site investigation area. Copies of well records, supplied by the 
NJDEP are included in Appendix H. A summary of potential residential potable well receptors 
within 1/2 mile of the Site, and municipal supply wells within one (1) mile is summarized on 
Table 5-38 and their locations are shown on Figure 5-7. 

The well search performed at the NJDEP Bureau of Water Allocation did not identify two of the 
domestic wells sampled and analyzed during the RI. Berger contacted William Atkinson from 
the Gloucester County Health Department to obtain well information pertaining to Block 128, 
Lots 2 and 2.01, which were designated as PW-2 and PW-1 respectively, and sampled twice 
during the RI. The Gloucester County Health Department had no records of potable wells at 
those locations. 

The well search did reveal a domestic well downgradient and adjacent to the Site, at the Billy-O-
Tire Garage (Block 325, Lot 8). This well was designated as PW-3 and was also sampled twice 
during the RI. According to records, this well was installed in 1998 and is screened from 93 to 
103 feet below ground surface (bgs). 

Approximately 0.6 miles downgradient of the Site is the closest public supply well. Records 
show that this West Deptford supply well was installed* in 1973 and is 356 feet deep, with a 
screened interval from approximately 346 to 356 feet bgs; this supply well screen depth is 
approximately 250 feet deeper than the deepest monitoring wells installed and sampled during 
the Matteo site RI. 
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}• 6.0 CONCLUSIONS AND RECOMMENDATIONS 

This Section presents conclusions and recommendations based on the findings discussed in the 
previous chapter. The conclusions focus on the sources of contamination, interpreted 
contaminant migration pathways, and potential off-site receptors. These conclusions are 
supported by the data generated and evaluated during the RI, as well as information obtained in 
the background review. Based on these conclusions, several recommendations for remedial 
alternatives are presented. 

6.1 SOURCES 

The two primary contaminants identified at the Site are lead arid PCBs. In addition, low levels 
of chlorinated solvents and arsenic above GWQS were detected in the groundwater, as well as 
other metals in soil and groundwater. 

The lead contamination observed at the Site is believed to originate with automotive batteries. It 
is believed that these batteries were brought to the Site and stripped of their lead contents for a 
smelting operation. The empty casings were buried onsite. While lead may have been released 
to the environment during the past operations, it is the residual lead in these battery casings that 
is interpreted to be the ongoing source of the lead contamination observed at the Site. The lead 
contamination observed in the adjacent tidally influenced estuary, however, may not be solely 
attributable to the Site. The historical aerial photographs (Appendix A) show 
disturbance/landfilling on several properties, other than the Site, surrounding the estuary study 
area. 

The source of the PCB contamination is less clear. There may have been a widespread 
application of a PCB-containing agent for dust and weed control on the unpaved roadways' and 
lots that supported the scrapyard and past waste disposal operations. A PCB-containing material 
may also have been mixed in with the waste that was buried at the Site. The PCB concentration 
distribution does not point to a specific source area; at least some portions of the scrapyard and 
waste disposal areas seem to be affected. As with the lead contamination, it should be noted that 
the PCB contamination observed in the adjacent tidally influenced estuary, may not be solely 
attributable to the Site. As rnentioned above, the historical aerial photographs (Appendix A) 
show disturbance/landfilling on several properties, other than the Site, surrounding the estuary 
study area, as well as the presence of a nearby petroleum refinery located along an upstream 
tributary of the Hessian Run. 

The source of the chlorinated solvent contamination observed in the deep monitoring wells was 
not identified. Based on the locations where it was observed, and the measured horizontal flow 
direction of groundwater, the source may have entered the ground in the area of land disturbance 
seen on the 1975 aerial photograph (Appendix A), however no evidence of an ongoing, active 
on-site source of VOCs contributing to groundwater contamination was found during the 
extensive soil sampling and excavation investigations. 
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( ^ Site activities are expected to be a minor source, particularly in the Scrapyard Area, of other 
metals, such as aluminum, antimony, arsenic, beryllium, copper, manganese, and zinc, observed 
above criteria in the soils and.or groundwater. However, the majority of the metals are believed 
to be from a naturally occurring source associated with the geologic formations below the Site. 
Arsenic, which has been raised as a potential concern by the NJDEP, is known to naturally occur 
at relatively high levels in glauconitic geologic formations of the type present at Matteo (Dooley, 
2001). There may also be an input of metals related to off-site activities. 

6.2 PATHWAYS 

The interpreted migration pathways for the lead, PCB, chlorinated solvent, and other metals 
contamination identified at the Site are discussed in the following subsections. 

6.2.1 Lead 

The lead contamination was introduced to the Site through the surface and subsurface disposal of 
lead-containing material, such as the automotive battery casings discussed above. The lead has 
migrated from these sources into natural media that is in direct contact With it. Along Hessian 
Run, the buried waste has affected soil, perched groundwater, sediment and surface water. The 
soil directly in contact with the waste is affected, but this condition does not extend very far out 
or down in the soil column. The perched water table is also in contact with the waste along 
Hessian Run, and has been impacted by lead. This affected perched water does not appear to 
have migrated downward. This affected groundwater has, however, discharged to the adjacent 
estuary. Migration of the lead contamination into the estuary has likely occurred in both a 
dissolved and suspended state in water through: subsurface discharge of perched groundwater; 
surface discharge of perched groundwater (seeps); and overland precipitation runoff. In addition, 
some of the waste is actually in the estuary, in direct contact with the sediments and, at high-tide, 
the surface waters of Hessian Run. Through the movements of the tidally influenced surface 
waters of Hessian Run, the lead contamination is distributed in the estuary. 

6.2.2 PCBs 

PCB contamination is observed ubiquitously in the soil at the Site. However, the extent of PCB 
contamination at the site was not fully determined due to the presence of waste material located 
along the northern and western portions of the property, as well as the presence of several small 
data gaps in soil delineation in the central part of the Site. PCBs, by their nature, tend to stay 
bound to soil particles. The compounds have a high organic partitioning coefficient which 
means they have an affinity to bond with material of high organic content. PCBs do not tend to 
dissolve in water, arid therefore were not detected in any of the groundwater or surface water 
samples collected during the RI. The PCBs were detected, however, in the sediments of the 
estuary. The PCBs likely migrated into the estuary bound to soil particles that were transported 
primarily by overland precipitation runoff. In addition, it is possible that some of the PCBs were 
introduced directly to the sediments of the estuary. Through the movements of the tidally 
influenced surface waters of Hessian Run, the PCB contamination, bound to suspended 

i sediments, is distributed in the estuary. 
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6.23 Chlorinated Solvents 

Chlorinated solvents, primarily vinyl chloride, were detected in three of the deep monitoring 
wells at the Site (MW-14D, MW-15D, and MW-16D). Based on the deep groundwater results, it 
appears that the source of VOCs in groundwater was likely to have been located in the triangular 
area bordered by MW-10D on the west, MW-16D on the northeast and MW-15D on the 
southeast. Through precipitation infiltration, dissolved solvent likely migrated to the water table. 
The regional (as opposed to perched) water table appears to be the first water encountered in this 
area. The hydraulic gradients in this area are horizontally to the southeast (0.003 ft/ft) and 
vertically downward (0,005 ft/ft as measured between MW-18S and MW-18D). Under these 
gradients, the dissolved solvent likely migrated to the southeast and downward with the flow of 
the groundwater. Based on the low concentrations observed, it is unlikely that free-phase solvent 
(dense non-aqueous phase liquid [DNAPL]) is (or was) present. Based on the calculated 
average horizontal seepage velocity of approximately 58 feet/year (Subsection 5.2.3), it would 
take approximately 33 years for the groundwater at MW-10D to travel to the location of MW-
14D (approximately 1,900 feet). Using the horizontal seepage velocities calculated from the 
high and low horizontal hydraulic conductivities recorded a the Site, it would take a range of 19 
to 68 years for the groundwater to cover the 1,900 feet. Based on the knowledge of the Site 
history, as supported by the historical aerial photographs, it appears that the average horizontal 
seepage velocity of 58 feet/year is fairly accurate, as it places the time of solvent release around 
1967. Of course, this assumes the dissolved solvent just reached MW-14D in 2000. In addition, 
this transport estimate is based only on groundwater seepage velocity, and does not consider 
other contaminant transport factors. However, the estimates drawn from the data collected 
support the likelihood that the dissolved solvents observed in the deep groundwater could have 
been released to the Site in the areas of land disturbance/landfilling that occurred during the 
1960'sand 1970's. 

* 

6.2.4 Other Metals 

The various metal contamination may have been introduced to the Site through the surface and 
subsurface disposal of metal-containing material along Hessian Run or the collection of 
automobiles related to the junkyard that are visible in the historical aerial photographs, or from 
scrap metal activities that are still active. The metals may have migrated from these sources into 
natural media (soils and shallow groundwater) via direct contact or precipitation. Similar to the 
lead contamination but to a lesser extent, the degree of metals contamination within the soils 
seems limited to the upper five (5) feet bgs. The shallow water table is in contact with the 
contaminates, but does not appear to have migrated downward. Migration of the lead 
contamination into the estuary has likely occurred in both a dissolved and suspended state in 
water through: subsurface discharge of perched groundwater; surface discharge of perched 
groundwater (seeps); and overland precipitation runoff. 

6.3 RECEPTORS 

Exposure pathways to both humans and ecological receptors are present for the lead and PCB 
waste/soil contamination on-site and the sediments in the adjacent estuary. The dissolved 
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chlorinated solvents in the deep groundwater and other metals in soil and groundwater 
contamination are primarily a potential threat only to human receptors. 

6.3.1 PCBs, Lead, and Other Metals 

The site, zoned as Light Industrial (1-1) is undeveloped, with the exception of the metals 
recycling business (under the name "Matteo Iron and Metals") in the Scrapyard Area. However, 
there is no fence limiting access to the site, with the exception of a partial fence at the Scrapyard 
Area. Thus, humans on site, as trespassers that frequent the site from the residential area to the 
south, workers, or otherwise, have the potential of coming in contact with waste/soil 
contaminated with lead and PCBs above the NJDEP RDCSCC. Direct handling of the 
waste/soil, or inhalation/ingestion of dust would increase the potential exposure. The greatest 
potential for human exposure will likely occur during active remediation of the waste materials 
and contaminated soil, should such activity be implemented. In this case, proper health and 
safety procedures would be employed. In addition to exposures on site, there are also potential 
exposures associated with lead and PCB contamination in Hessian Run, which is classified as a 
freshwater, non-trout (FW-2 NT) waterway. With designated uses including both fishing and 
recreation, there may also be human health risks associated with ingestion of fish and direct 
contact with surface water i f sediments are left unremediated. 

With regard to ecological receptors, upland habitats within the study area include mesic coastal 
plain mixed oak forest, open meadow, and industrial/commercial land. Four (4) wetland habitat 
types and open water areas were identified, delineated and surveyed within the project Site, 
including: palustrine emergent wetlands (PEM1), palustrine forested wetlands (PFOl), riverine 
tidal emergent wetlands (R1EM) and riverine tidal open water wetlands (RlOW). The existing 
habitats provide diverse cover that supports a variety of bird and mammal species. Except for 
transient individuals, no threatened or endangered species are expected to utilize the Site 

The extensive freshwater tidal marsh associated with the adjacent Woodbury Creek and Hessian 
Run provides an important breeding and feeding area for wetland dependent bird species. 
Shorebird and waterfowl use of this tidal marsh complex is anticipated to be high during periods 
of migration. The aquatic system also supports a diverse fishery, including several game fish 
species. The value of these habitats is affected by the apparent contamination of the sediments 
from the past landfill activities. Shorebirds, waterfowl and certain fish species have the potential 
for exposure to contaminants within the marsh sediments through ingestion of aquatic organisms 
and sediments while feeding. 

6.3.2 Chlorinated Solvents 

The potential receptors of the dissolved chlorinated solvents in the deep groundwater are the 
domestic and public water supply wells located downgradient of the identified contamination. 
Three domestic wells are located near the site (Block 128, Lots 2 & 2.01, and Block 325, Lot 8) 
and these have been sampled and analyzed twice during this RI. The chlorinated solvents were 
detected above NJDWS at PW-3. The records show that PW-3 was installed in 1998 and is 
screened from 93 to 103 feet bgs. Approximately 0.6 miles downgradient of the Site is the 
closest public supply well. Records show that this West Deptford supply well was installed in 
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1973 and is 356 feet deep, with a screened interval from approximately 346 to 356 feet bgs; this 
supply well screen depth is approximately 250 feet deeper than the deepest monitoring wells 
installed and sampled during the Matteo site RI. This municipal well has no treatment for 
volatile organic compounds (VOCs), and no VOCs of concern have ever been detected in 
distribution system samples collected at the wellhouse. 

6.4 RECOMMENDATIONS 

As stated above, the primary contaminants of concern identified at the Site are lead and PCBs in 
soil and dissolved chlorinated solvents in deep groundwater; lead and PCBs have also dispersed 
into the sediments of the adjacent estuary. Based on historical aerial photographs, previous 
activities on other properties, as well as current and past industrial operations within the vicinity 
may have also contributed to the contamination identified in the estuary during this RI. 

Based on our understanding i f the nature, sources, and distribution of Site related contamination, 
it is recommended that further evaluation be conducted on viable remedial actions to eliminate or 
mitigate the negative impacts of apparent contaminant sources on Site media and potential 
human and ecological receptors. This evaluation of remedial actions should address, at a 
minimum, the PCB-contaminated soil located in the surface soils (approximately 23,200 cubic 
yards), PCB and metal-contaminated soil located in the scrapyard (approximately 41,500 cubic 
yards), and the buried waste located along the shorelines (approximately 80,000 cubic yards). I f 
excavation and/or capping of contaminated soil and/or buried waste are selected as future 
remedial actions, then the RI sample results can be utilized as post excavation samples during 
removal/capping activities, however, additional post excavation samples maybe required to fill 
data gaps at various locations where delineation was not completed or as required by the NJDEP 
technical regulations. I f removal of the waste buried along Hessian Run and the western 
property line is selected as a remedial action, the previous shoreline (see 1940 aerial photographs 
in Appendix A and shown on Figure 5-1) could be restored to its original extents. Prior to 
implementation of remedial actions, however, further evaluation could be conducted on the 
aquatic biota in the estuary to determine the actual effects of the observed contamination on 
ecological receptors, and possibly determine the existence of sources other than those at the Site. 
Based on the results of this supplemental biota study, more appropriate remedial alternatives for 
the estuary and the impacts of Site contamination on its aquatic ecosystems could be developed 
and evaluated. 

The Site is believed to be the source of the dissolved chlorinated solvents detected in the deep 
groundwater, however, since the downgradient extent of VOC contamination has not yet been 
determined, therefore additional downgradient delineation and groundwater monitoring is 
recommended in support of establishment of a Classification Exception Area/Well Restriction 
Area (CEA/WEA) for the Site. As such, fcur (4) additional monitoring wells are recommended 
to delineate the downgradient extent of the VOC plume. In addition to re-sampling and analysis 
of the three domestic potable wells and selected on-site monitoring wells, the newly installed 
four (4) proposed off-site monitoring wells should also be sampled. Based on the low VOC 
concentrations detected in the deep groundwater, and the size of the area where a potential 
release may have occurred, additional RI efforts to identify the release area(s) (which may no 
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longer show exceedance) are not recommended. It is possible that the removal of buried waste 
will serve this purpose. 
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Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample I D Lab ID Depth 
(ftbHSl Analytical Parameters | Sampling Method j Date j 

PCB SURFACE SOIL SAMPLES | 

SS22 SS22B E78043-1] 1-1.5 PCBs, Immunoassays HAND AUGER 10/2/2000 
SS22 SS22C 2-2.5 Immunoassay HAND AUGER 10/10/2000 
SS22 SS22D E78671-1 3-3.5 . PCBs, Immunoassays HAND AUGER 10/11/2000 

22NE12 22NE12A 0-03 Immunoassay HAND AUGER 10/6/2000 
22NE12 22NE12B E79272-9 1-1.5 PCBs HAND AUGER 10/24/2000 S 
22NE6 22NE6B E79272-11 1-1.5 PCBs HAND AUGER 10/24/2000 

1 22NW12 22NW12A 0-0.5 Immunoassay. HAND AUGER 10/6/2000 
I 22NW12 22NW12B E79272-19 1-1.5 PCBs HAND AUGER 10/24/2000 
| 22NW18 22NW18A E78373-8 0-03 PCBs, Immunoassays HAND AUGER 10/10/2000 

22SE12 22SE12A E78372-4 0-03 PCBs, Immunoassays HAND AUGER 10/6/2000 
22SE12 22SE12B E78964-18 1-13 PCBs HAND AUGER 10/19/2000 
22SE12 22SE12C E78964-19 2-23 PCBs HAND AUGER 10/19/2000 

H 22SE18 22SE18A E78373-9 0-03 PCBs, Immunoassays' HAND AUGER 10/10/2000 
| 22SW12 22SW12A 0-0.5 ' Immunoassay HAND AUGER 10/6/2000 
U 22SW12 22SW12B E78964-20 1-13 PCBs HAND AUGER 10/19/2000 

22SW12 22SW12C E78964-21 2-23 PCBs HAND AUGER 10/19/2000 
S22S6C PCBDUP9 E79140-10 2-23 PCBs HAND AUGER 10/20/2000 
S22S30 S22530A E78373-17 0-03 PCBs, Immunoassays HAND AUGER 10/10/2000 

H S22E1 S22E1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 
| S22E3 S22E3A 0-0.5 Immunoassay HAND AUGER 9/29/2000 

S22N12 S22N12A 0-0.5 Immunoassay HAND AUGER 10/4/2000 
1 S22N12 S22N12B E79272-5 1-13 PCBs HAND AUGER 10/24/2000 

-

I S22N15 S22N15A E78266-8 0-03 PCBs, Immunoassays HAND AUGER 10/5/2000 

-

8 S22N18 S22N18A 0-03 Immunoassay HAND AUGER 10/5/2000 

-

1 S22N18 S22N18D E79272-3 3-33 PCBs HAND AUGER 10/24/2000 

-

I S22N1 S22N1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 

-

A S22N21 S22N21A 0-0.5 Immunoassay HAND AUGER 10/5/2000 

-

S22N24 S22N24A 0-03 Immunoassay HAND AUGER 10/672000 

-

I S22N24 S22N24B 1-1.5 Immunoassay HAND AUGER 10/12/2000 

-

| S22N24 S22N24C E79272-1 2-23 PCBs HAND AUGER 10/24/2000 

-

S22N3 S22N3A 0-03 Immunoassay HAND AUGER 9/29/2000 

-

S22N6 S22N6A 0-0.5 Immunoassay HAND AUGER 10/2/2000 

-

S22N6 S22N6B E79272-7 1-13 PCBs HAND AUGER 10/24/2000 

-

B S22N9 S22N9A 0-03 Immunoassay HAND AUGER 10/2/2000 

-

S22NE6 S22NE6A E78265-12 0-03 PCBs, Immunoassays HAND AUGER 10/5/2000 

-

| S22NW6 S22NW6A E78265-11 0-0.5 PCBs, Immunoassays HAND AUGER 10/5/2000 

-
| S22S12A S22S12A E78266-3 0-03 PCBs, Immunoassays HAND AUGER 10/4/2000 

-1 S22S12 S22S12B E79140-6 1-1.5 PCBs HAND AUGER 10/20/20QO 
-

1 S22S12 S22S12C E79140-7 2-23 PCBs HAND AUGER 10/20/2000 

-

1 S22S15 S22S15A 0-0.5 Immunoassay HAND AUGER 10/5/2000 

-

1 S22S18 S22S18A 0-0.5 Immunoassay HAND AUGER 10/5/2000 

-

| S22S18 S22S18B E79140-4 1-13 PCBs HAND AUGER 10/19/2000 

-

1 S22S18 S22S18C E79140-5 2-23 PCBs HAND AUGER 10/19/2000 

-

1 S22S1 S22S1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 

-

1 S22S21 S22S21A E78265-10 0-0.5 PCBs, Immunoassays '. HAND AUGER 10/5/2000 

-

S22S3 S22S3A 0-03 Immunoassay HAND AUGER 9/29/2000 

-

S22S6 S22S6A 0-03 Immunoassay HAND AUGER 10/2/2000 

-

1 S22S6 S22S6B E79140-8 1-13 PCBs HAND AUGER 10/20/2000 

-
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Table 4-1 

Matteo Iron and Metal 
Soil Sample Summary Table 

1 Location Sample ID Lab ID Depth 
(fLbes) 

Analytical Parameters Sampling Method Date 

I PCB SURFACE SOIL SAMPLES 

S22S6 S22S6C E79140-9 2-2.5 PCBs HAND AUGER 10/20/2000 
S22S9 S22S9A 0-0.5 Immunoassay HAND AUGER 10/2/2000 

S22SE6 S22SE6A 0-03 Immunoassay HAND AUGER 10/5/2000 
S22SE6 S22SE6B E79140-2 1-13 PCBs HAND AUGER 10/19/2000 
S22SE6 S22SE6C E79140-3 2-23 PCBs HAND AUGER 10/19/2000 
S22SW6 S22SW6A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
S22SW6 S22SW6B E78964-22 1-1.5 PCBs HAND AUGER 10/19/2000 
S22SW6 S22SW6C E79140-1 2-2.5 PCBs HAND AUGER 10/19/2000 
S22W12 S22W12A 0-03 Immunoassay HAND AUGER 10/4/2000 
S22W15 S22W15A 0-03 Immunoassay HAND AUGER 10/5/2000 
S22W15 S22W15B 0-0.5 Immunoassay HAND AUGER 10/12/2000 
S22W15 S22W15C E78964-12 2-23 PCBs HAND AUGER 10/19/2000 
S22W15 S22W15D E78964-13 3-33 PCBs HAND AUGER 10/19/2000 
S22W18 S22W18A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
S22W1 S22W1A E76840-1 0-0.5 PCBs, Immunoassays HAND AUGER 9/14/2000 
S22W21 S22W21A 0-03 Immunoassay HAND AUGER 10/5/2000 
S22W21 S22W21B E78671-6 1-13 PCBs, Immunoassays HAND AUGER 10/11/2000 
S22W3 S22W3A 0-0.5 Immunoassay • HAND AUGER 9/29/2000 
S22W3 S22W3B E78964-16 1-1.5 PCBs HAND AUGER 10/19/2000 
S22W3 S22W3C E78964-17 2-2.5 PCBs HAND AUGER 10/19/2000 
S22W6 S22W6A 0-03 Immunoassay HAND AUGER 10/2/2000 
S22W9 S22W9A 0-03 Immunoassay HAND AUGER 10/2/2000 
S22W9 S22W9B E78964-14 1-1.5 PCBs . HAND AUGER • 10/19/2000 
S22W9 S22W9C E78964-15 2-23 PCBs HAND AUGER 10/19/2000 
S22W1 PCBDUP3 E76840-4 0-03 PCBs HAND AUGER 9/14/2000 
SS25 SS25B 1-1.5 Immunoassay HAND AUGER 977/2000 
SS25 SS25C E76418-1 2-23 PCBs, Immunoassays. HAND AUGER 9/7/2000 
S25E1 S25E1A 0-0.5 Immunoassay . HAND AUGER 9/7/2000 
S25E3 S25E3A 0-0.5 Immunoassay HAND AUGER 9/7/2000 
S25E5 S25E5A 0-0.5 Immunoassay HAND AUGER 9/8/2000 
S25E7 S25E7A E76418-5 0-0.5 PCBs, Immunoassays HAND AUGER 9/8/2000 
S25N1 S25N1A 0-0.5 Immunoassay HAND AUGER 9/7/2000 
S25N3 S25N3A E76419-20 0-03 PCBs, Immunoassays HAND AUGER 9/7/2000 
S25N7 S25N7A 0-03 Immunoassay HAND AUGER 10/4/2000 
S25N7 S25N7A E78671-9 1-13 PCBs, Immunoassays HAND AUGER 10/11/2000 
S25N9 S25N9A E78266-5 0-0.5 PCBs, Immunoassays HAND AUGER 10/5/2000 

S25NE6 S25NE6A 0-0.5 Immunoassay HAND AUGER 10/4/2000 
S25NE6 S25NE6B 1-1.5 Immunoassay HAND AUGER 10/11/2000 
S25NE6 S25NE6C 2-2.5 Immunoassay HAND AUGER 10/12/2000 
S25NE6 S25NE6D E79272-13 3-33 PCBs HAND AUGER 10/24/2000 
S25NE8 S25NE8A E78266-6 0-0.5 PCBs, Immunoassays HAND AUGER 10/5/2000 
S25S10 S25S10A E78266-10 0-03 PCBs, Immunoassays HAND AUGER 10/5/2000 
S25S1 S25S1A 0-0.5 Immunoassay HAND AUGER 9/7/2000 
S25S3 S25S3A E76419-21 0-0.5 PCBs, Immunoassays HAND AUGER 9/7/2000 
S25S8 S25S8A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
S25S8 S25S8B E78671-15 1-13 PCBs, Immunoassays HAND AUGER 10/12/2000 

S25SE0 S25SE0A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
S25SE0 S25SE0B 1-13 Immunoassay HAND AUGER 10/12/2000 
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Matteo Iron and Metal 
Soil Sample Summary Table 

Location Sample ID Lab ID 
Depth 

iftbgsl Analytical Parameters Sampling Method Date 

PCB SURFACE SOIL SAMPLES 

S25SE6 
S25SE6 
S25SE6 
S25SE6 

S25SE6A 0-03 
S25SE6B 

Immunoassay 
1-1.5 

HAND AUGER 

S25SE6C 
S25SE6D 

E79140-19 
E79140-20 

Immunoassay 
10/4/2000 

2- 2.5 
3- 33 

HAND AUGER 
PCBs HAND AUGER 
PCBs 

10/12/2000 
10/20/2000 

HAND AUGER 10/20/2000 S25W1 S25W1A 
S25W4A 

0-03 
0-03 

Immunoassay HAND AUGER 9/7/2000 
S25W4 
S26NE6 
S26E1 

PCBDUP8 E78671-10 1-13 
Immunoassay HAND AUGER 

PCBs 
S26E1A 
S26E5A 

E76235-3 0-03 PCBs, Immunoassays HAND AUGER 

9/7/2000 
HAND AUGER \ 10/11/2000 

9/5/2000 
S26E5 E76418-7 

E76418-9 
0-03 PCBs, Immunoassays HAND AUGER 9/8/2000 

S26E7 
S26N11 

S26E7A 0-03 
S26N11A 

PCBs, Immunoassays 
0-0.5 

HAND AUGER 
Immunoassay HAND AUGER 

9/8/2000 
10/5/2000 

S26N13 S26N13A 
S26N1A 

0-03 Immunoassay HAND AUGER 10/5/2000 
S26N1 E76234-7 0-0.5 PCBs, Immunoassays HAND AUGER 9/5/2000 
S26N1 
S26N1 

S26N1B 1-13 
S26N1C E76419-22 2-2.5 

Immunoassay HAND AUGER 
PCBs, Immunoassays HAND AUGER 

9/6/2000 
9/7/2000 

S26N2 S26N2A 
S26N2B 

0-0.5 Immunoassay HAND AUGER 9/6/2000 
S26N2 
S26N3 

1-13 
S26N3A 

S26NE0A 
E76234-1 0-03 

Immunoassay HAND AUGER 
PCBs, Immunoassays HAND AUGER 

9/7/2000 
9/6/2000 

S26NE0 0-0.5 Immunoassay HAND AUGER 10/4/2000 
S26NE2 
S26NE4 
S26NE6 
S26NE6 

S26NE2A 0-0.5 
S26NE4A 0-0.5 

Immunoassay HAND AUGER 

S26NE6A 
Immunoassay 

0-0.5 
HAND AUGER 

S26NE6B E78671-8 
E78043-7 

Immunoassay 
1-13 

HAND AUGER 
PCBs, Immunoassays HAND AUGER 

9/6/2000 
9/8/2000 
9/8/2000 

10/11/2000 
S26NE9 
S26NW2 
S26NW4 

S26NE9A 0-03 
S26NW2A 0-03 

PCBs, Immunoassays HAND AUGER 
Immunoassay HAND AUGER 

10/2/2000 
9/6/2000 

S26NW4A 
S26NW4B 

0-03 Immunoassay HAND AUGER 9/8/2000 
S26NW4 
S26NW4 

1-13 Immunoassay HAND AUGER 10/11/2009 
S26NW4C E78671-12 2-2.5 

S26NW6 | S26NW6A IE76418-131 0-03 
PCBs, Immunoassays HAND AUGER 
PCBs, Immunoassays HAND AUGER 

10/12/2000 
9/8/2000 

26NW11 
S26S1 

26NW11A 
S26S1A 

E78265-7 0-0.5 PCBs, Immunoassays HAND AUGER 10/5/2000 

S26W1 
S26W1 

E76235-2 0-0.5 
S26W1A 0-03 

PCBs, Immunoassays HAND AUGER 

S26W1B 1-1.5 
Immunoassay HAND AUGER 
Immunoassay HAND AUGER 

9/5/2000 
9/5/2000 
9/6/2000 

S26W2 
SS27 

S26W2A 
SS27C 

E76235-1 0-0.5 PCBs, Immunoassays HAND AUGER 9/6/2000 
E76235-7 2-23 PCBs, Immunoassays HAND AUGER 9/6/2000 

S27E1 
S27E1 

S27E1A E76234-8 0-03 
S27E1B E76235-4 1-1.5 

PCBs, Immunoassays HAND AUGER 
,PCBs, Immunoassays HAND AUGER 

9/5/2000 
9/6/2000 

S27E2 
S27N1 

S27E2A E76235-6 0-03 PCBs, Immunoassays HAND AUGER 9/6/2000 
S27N1A 0-0.5 Immunoassay HAND AUGER 9/5/2000 

S27N1 
S27N1 

S27N1B 
S27N1C 

1-1.5 Immunoassay HAND AUGER 9/6/2000 
E76235-8 2-23 PCBs, Immunoassays HAND AUGER 9/6/2000 

S27N2 S27N2A 0-03 
S27N2 S27N2B E76418-4 1-1.5 

Immunoassay HAND AUGER 

S27N2 PCBDUP2 I E76418-2 I 1-1.5 
PCBs, Immunoassays HAND AUGER 

PCBs 
S27N2' S27N2C 2-2.5 

HAND AUGER 

S27NE2 S27NE2A 
Immunoassay 

0-0.5 
HAND AUGER 

S27NW2 S27NW2A 0-0.5 
Immunoassay HAND AUGER 

S27S0 S27S0A 0-0.5 
Immunoassay HAND AUGER 

9/6/2000 
9/7/2000 
9/7/2000 
9/8/2000 
9/6/2000 

Immunoassay 
9/6/2000 

HAND AUGER 10/4/2000 
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Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample ID Lab ID 
Depth 

( f t bgs) 
Analytical Parameters Sampling Method Date I 

PCB SURFACE SOIL SAMPLES 

S27S12 S27S12A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
S27S14 S27S14A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
S27S14 S27S14B E78671-5 1-1.5 PCBs, Immunoassays HAND AUGER .10/11/2000 
S27S16 S27S16A E78266-11 0-03 PCBs, Immunoassays HAND AUGER 10/5/2000 
S27S1 S27S1A' - 0-0.5 Immunoassay HAND AUGER 9/5/2000 
S27S1 S27S1B 1-1.5 Immunoassay HAND AUGER 9/6/2000 
S27S1 S27S1C E76235-9 2-2.5 PCBs, Immunoassays HAND AUGER 9/6/2000 
S27S2 S27S2A E76235-5 0-0.5 PCBs, Immunoassays HAND AUGER 9/6/2000 
S27S5 S27S5A E76418-11 0-03 PCBs, Immunoassays HAND AUGER 9/8/2000 
S27S7 S27S7A 0-0.5 Immunoassay HAND AUGER 9/8/2000 
S27S7 S27S7B E78671-11 1-1.5 PCBs, Immunoassays HAND AUGER 10/12/2000 
S27SE3 S27SE3A 0-0.5 Immunoassay HAND AUGER 9/7/2000 
S27SE5 S27SE5A E76418-12 0-0.5 PCBs, Immunoassays HAND AUGER 9/8/2000 
27SE5 27SE5B E79140-17 1-1.5 PCBs HAND AUGER 10/20/2000 
27SE5 27SE5C E79140-18 2-2.5 PCBs HAND AUGER 10/20/2000 
S27SE7 S27SE7A E76418-10 0-03 PCBs, Immunoassays HAND AUGER 9/8/2000 
S27SW2 S27SW2A 0-0.5 Immunoassay HAND AUGER 9/6/2000 
S27SW4 S27SW4A 0-0.5 Immunoassay HAND AUGER 9/8/2000 
S27SW6 S27SW6A 0-0.5 Immunoassay HAND AUGER 9/8/2000 
27SW6 27SW6B E79140-15 1-1.5 PCBs HAND AUGER 10/20/2000 
27SW6 27SW6C E79140-16 2-2.5 PCBs HAND AUGER 10/20/2000 
S27W1 S27W1A 0-03 Immunoassay HAND AUGER 9/5/2000 
S27W1 S27W1B 1-1.5 Immunoassay HAND AUGER 9/6/2000 
S27W1 S27W1C E76235-10 2-2.5 PCBs, Immunoassays HAND AUGER 9/6/2000 
S27W2 S27W2A 0-0.5 Immunoassay HAND AUGER 9/6/2000 
S27W2 S27W2B E76235-11 1-1.5 PCBs, Immunoassays HAND AUGER 9/6/2000 
S27W3 S27W3A 0-0.5 Immunoassay HAND AUGER 9/6/2000 
SS28 SS28B 1-1.5 Immunoassay HAND AUGER 9/7/2000 
SS28 SS28C 2-2.5 Immunoassay HAND AUGER 9/7/2000 
S28E1 S28E1A E76418-3 0-0.5 PCBs, Immunoassays HAND AUGER 9/7/2000 
S28E2 S28E2A 0-0.5 Immunoassay HAND AUGER 9/7/2000 
S28E2 S28E2B E79272-17 1-13 PCBs HAND AUGER 10/24/2000 
S28N1 S28N1A 0-0.5 Immunoassay HAND AUGER " 9/7/2000 
S28N3 S28N3A E76419-19 0-03 PCBs, Immunoassays HAND AUGER 9/7/2000 
S28N8 S28N8A E78373-7 0-03 PCBs, Immunoassays HAND AUGER 10/10/2000 

S28NW4 S28NW4A 0-03 Immunoassay HAND AUGER 9/8/2000 
S28NW4 S28NW4B E78671-7 1-1.5 PCBs, Immunoassays HAND AUGER 10/11/2000 
S28NW6 S28NW6A E76418-6 0-0.5 PCBs, Immunoassays HAND AUGER 9/8/2000 

S28S0 S28S0A 0-0.5 Immunoassay HAND AUGER 10/4/2000 
S28S12 S28S12A 0-0.5 Immunoassay HAND AUGER 10/5/2000 

S28S14 S28S14A 0-0.5 Immunoassay HAND AUGER 10/5/2000 

S28S14 S28S14B E78671-4 1-13 PCBs, Immunoassays HAND AUGER 10/11/2000 

S28S16 S28S16A E78265-5 0-0.5 PCBs, Immunoassays HAND AUGER 9/5/2000 

S28S1 S28S1A 0-0.5 Immunoassay HAND AUGER 9/7/2000 . 

S28S2 S28S2D 3-3.5 Immunoassay HAND AUGER 9/8/2000 ( 

S28S3 S28S3A 0-0.5 Immunoassay HAND AUGER 9/7/2000 

S28S5 S28S5A 0-0.5 Immunoassay HAND AUGER 9/8/2000 
S28S7 S28S7A 0-0.5 Immunoassay HAND AUGER 9/8/2000 



Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample ID L a b l D 
Depth 

( f t bgsO 
Analytical Parameters j Sampling Method j Date 

PCB SURFACE SOIL SAMPLES 

S28S7 S28S7B 1-1.5 Immunoassay HAND AUGER 10/12/2000 
S28S7 S28S7C E79140-1: i 2-2.5 PCBs HAND AUGER 10/20/2000 
S28S7 S28S7D E79140-1' f 3-33 PCBs HAND AUGER 10/20/2000 

S28SW0 S28SW0A 0-03 Immunoassay HAND AUGER 10/4/2000 
S28SW5 S28SW5A 0-0.5 Immunoassay HAND AUGER 9/8/2000 
S28SW7 S28SW7A 0-0.5 Immunoassay HAND AUGER 9/8/2000 
S28SW7 S28SW7B 1-1.5 Immunoassay HAND AUGER 10/12/2000 
S28SW7 S28SW7C E79140-11 2-2.5 PCBs HAND AUGER 10/20/2000 
S28SW7 S28SW7D E79140-12 3-33 PCBs HAND AUGER 10/20/2000 
28SW12 28SW12A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
28SW12 28SW12B E78671-3 1-1.5 PCBs, Immunoassays HAND AUGER 10/11/2000 
28SW12 28SW12C 2-2.5 Immunoassay HAND AUGER 10/12/2000 
28SW12 28SW12D E79273-14 3-3.5 PCBs HAND AUGER 10/24/2000 
28SW14 28SW14A E78266-9 0-0.5 PCBs, Immunoassays HAND AUGER 10/5/2000 
28SW16 28SW16A E78265-6 0-03 PCBs, Immunoassays HAND AUGER 10/5/2000 
S28W1 S28W1A 0-03 Immunoassay HAND AUGER 9/7/2000 
S28W3 S28W3A 0-0.5 Immunoassay HAND AUGER 9/7/2000 
S28W5 S28W5A 0-03 Immunoassay HAND AUGER 9/8/2000 
S28W5 S28W5B E79272-15 1-1.5 PCBs HAND AUGER 10/24/2000 
S28W7 S28W7A E76418-8 0-0.5 PCBs, Immunoassays HAND AUGER 9/8/2000 
SS34 SS34B 1-13 Immunoassay HAND AUGER 10/2/2000 
SS34 SS34C E78510-7 2-2.5 PCBs, Immunoassays HAND AUGER 10/10/2000 -

S34E12 S34E12A 0-0.5 Immunoassay HAND AUGER 10/6/2000 
S34E12 S34E12B E79274-1 1-1.5 PCBs HAND AUGER 10/23/2000 
S34E1 S34E1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 
S34E3 S34E3A 0-0.5 Immunoassay HAND AUGER 9/29/2000 
S34E6 S34E6A 0-03 Immunoassay HAND AUGER 9/29/2000 
S34E6 S34E6B E79274-3 1-1.5 PCBs HAND AUGER 10/23/2000 
S34E9 S34E9A 0-0.5 Immunoassay HAND AUGER 10/5/2000 
S34N1 S34N1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 
S34N3 S34N3A 0-03 Immunoassay HAND AUGER 9/29/2000 
S34N3 S34N3B E79274-7 1-1.5 PCBs HAND AUGER 10/23/2000 
S34N6 S34N6A E78372-1 0-03 PCBs, Immunoassays HAND AUGER 10/6/2000 

S34NE6 S34NE6A 0-0.5 Immunoassay HAND AUGER 10/6/2000 
S34NE6 S34NE6B E79274-5 1-1.5 PCBs HAND AUGER 10/23/2000 
S34S1 S34S1A E76840-3 0-0.5 PCBs, Immunoassays HAND AUGER 9/14/2000 
S34S6 S34S6A E78510-3 0-0.5 PCBs, Immunoassays HAND AUGER 10/10/2000 

S34SE15 S34SE15A E78510-2 0-03 PCBs, Immunoassays HAND AUGER 10/10/2000 
S34SE6 S34SE6A E78372-2 0-0.5 PCBs, Immunoassays HAND AUGER 10/6/2000 
S34SE6 PCBDUP7 E78372-5 0-0.5 PCBs HAND AUGER 10/6/2000 
34SE12 34SE12A 0-03 Immunoassay HAND AUGER 10/10/2000 
34SE12 34SE12B E79274-9 1-13 PCBs HAND AUGER 10/23/2000 
S34W1 S34W1A E76840-2 0-0.5 PCBs, Immunoassays HAND AUGER 9/14/2000 
SS35 SS35BJ 

1-1.5 Immunoassay HAND AUGER 10/2/2000 
SS35 SS35C E78510-8 2-2.5 PCBs, Immunoassays HAND AUGER 10/10/2000 

S35E1 S35E1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 
S35E1 S35E1B E79273-4 1-1.5 PCBs HAND AUGER 10/23/2000 
S35E3 S35E3A E77892-7 0-0.5 PCBs, Immunoassays HAND AUGER 9/29/2000 

5/14 
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S35N1 S35N1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 
S35N1 S35N1B E79274-11 1-1.5 PCBs HAND AUGER 10/23/2000 
S35N1 S35N1C E79273-1 2-2.5 PCBs HAND AUGER 10/23/2000 
S35N3 S35N3A E77892-5 0-0.5 PCBs, Immunoassays HAND AUGER 9/29/2000 
S35S1 S35S1A 0-0:5 Immunoassay HAND AUGER 9/14/2000 
S35S1 S35S1B E79273-2 1-1.5 PCBs HAND AUGER 10/23/2000 
S35S3 S35S3A E77892-6 0-0.5 PCBs, Immunoassays HAND AUGER 9/29/2000 

S35SW1 S35SW1B E79273-6 1-13 PCBs HAND AUGER 10/23/2000 
S35W1 S35W1A 0-0.5 Immunoassay HAND AUGER 9/14/2000 
S35W1 S35W1C E79273-7 2-2.5 PCBs HAND AUGER 10/23/2000 
S35W3 S35W3A E77892-4 0-0.5 PCBs, Immunoassays HAND AUGER 9/29/2000 
PCB 1 PCB 1A E77893-2 0-03 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 2 PCB2A E77893-5 0-0.5 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 3 PCB3A E77893-4 0-0.5 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 4 PCB4A E77893-3 0-03 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 5 PCB5A E77893-6 0-03 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 6 PCB6A E77893-9 0-0.5 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 6 PCBDUP4 E77893-11 0-0.5 PCBs HAND AUGER 9/28/2000 
PCB 7 PCB7A E77893-10 0-0.5 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 8 PCB 8 A E77892-3 6-0.5 PCBs, Immunoassays HAND AUGER 10/29/2000 
PCB 9 PCB9A E77893-7 0-0.5 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 10 PCB 10A E77893-1 0-03 PCBs, Immunoassays HAND AUGER 9/28/2000 
PCB 11 PCB11A 0-03 Immunoassay HAND AUGER 9/28/2000 
PCB11 PCB11B 1-1.5 Immunoassay HANDAUGER 10/2/2000 
PCB 11 PCB11C 2-2.5 Immunoassay HAND AUGER 10/10/2000 
PCB 11 PCB1 ID E78671-2 3-3.5 PCBs, Immunoassays HANDAUGER 16/11/2000 B 

P11NW3 P11NW3A E78372-3 0-03 PCBs, Immunoassays HANDAUGER 10/6/2000 
PB11E1 PB11E1A 0-03 Immunoassay HANDAUGER 9/29/2000 
PB11E1 PB11E1B E79273-9 1-1.5 PCBs HANDAUGER 10/24/2000 
PB11E3 PB11E3A E78043-5 0-03 PCBs, Immunoassays HANDAUGER 10/2/2000 
PB11N1 PB11N1A 0-03 Immunoassay HANDAUGER 9/29/2000 
PB11N1 PB11N1C E79273-11 2-2.5 PCBs HANDAUGER 10/24/2000 
PB11S1 PB11S1A E77893-15 0-03 PCBs, Immunoassays HANDAUGER 9/29/2000 
PB11S3 PB11S3A E78043-4 0-03 PCBs, Immunoassays HAND AUGER 10/2/2000 
PB11W1 PB11W1A E77893-17 0-0.5 PCBs, Immunoassays HANDAUGER 9/29/2000 
PB11W1 PB11W1B E79273-10 1-1.5 PCBs HANDAUGER 10/24/2000 
PB11W3 PB11W3A E78266-7 0-03 PCBs, Immunoassays HANDAUGER 10/5/2000 
P12NW6 P12NW6A 0-03 Immunoassay HANDAUGER 10/5/2000 
P12SE2 P12SE2A 0-03 Immunoassay HAND AUGER 10/6/2000 I 
P12SW6 P12SW6A 0-0.5 Immunoassay HANDAUGER 10/5/2000 1 
P12SW9 P12SW9A 0-0.5 Immunoassay HAND AUGER 10/6/2000 A 
PB12E1 PB12E1A 0-0.5 Immunoassay HANDAUGER 9/29/2000 | 
PB12E3 PB12E3A E78043-3 0-0.5 PCBs, Immunoassays HAND AUGER 10/2/2000 
PB12N1 PB12N1A E77892-9 0-0.5 PCBs, Immunoassays HANDAUGER 9/29/2000 
PB12N3 PB12N3A 0-0.5 Immunoassay HANDAUGER 10/2/2000 ( 
PB12S1 PB12S1A 0-0.5 Immunoassay HAND AUGER 9/29/2000 
PB12S3 PB12S3A E78043-10 0-0.5 PCBs, Immunoassays HAND AUGER 10/2/2000 
PB12S6 PB12S6A E78043-6 0-0.5 PCBs, Immunoassays HAND AUGER 10/2/2000 

6/14 
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PB12W1 PB12W1A 0-0.5 Immunoassay HANDAUGER 9/29/2000 
PB12W3 PB12W3A 0-0.5 Immunoassay HANDAUGER 10/2/2000 
PB12W6 PB12W6A E78043-9 0-0.5 PCBs, Immunoassays HANDAUGER 10/2/2000 

. PB12W9 PB12W9A E78266-2 0-0.5 PCBs, Immunoassays HANDAUGER 10/4/2000 
PB12W9 PCBDUP6 E78266-4 0-0.5 PCBs HAND AUGER 10/4/2000 
PB12N1 PCBDUP5 E77892-8 0-0.5 PCBs HANDAUGER 9/29/2000 
PCB12 PCB12A E77893-8 0-0.5 PCBs, Immunoassays HANDAUGER 9/28/2000 
PCB 12 PCB12B 1-1.5 Immunoassay HANDAUGER 10/2/2000 
PCB12 PCB12B 1-1.5 Immunoassay HAND AUGER 10/2/2000 
PCB12 PCB12C E78510-6 2-2.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
PCB12 PCB12D 3-3.5 Immunoassay HAND AUGER 10/11/2000 

: PCB12 PCB12E 4-4.5 Immunoassay HANDAUGER 10/12/2000 
P13N3 P13N3B E78510-4 1-1.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
P13N9 PCBDUP1 E76234-2 0-0.5 PCBs HAND AUGER 9/6/2000 

P13NE4 P13NE4A E78265-8 0-0.5 PCBs, Immunoassays HANDAUGER 10/5/2000 
P13NW6 P13NW6A E78265-9 0-0.5 PCBs, Immunoassays HAND AUGER 10/5/2000 
PB13E1 PB13E1A E77893-12 0-03 PCBs, Immunoassays HAND AUGER 9/28/2000 
PB13N1 PB13N1A E77892-10 0-0.5 PCBs, Immunoassays HAND AUGER 9/29/2000 
PB13N3 PB13N3A 0-03 Immunoassay HANDAUGER 10/2/2000 
PB13N6 PB13N6A E78043-8 0-0.5 PCBs, Immunoassays. HANDAUGER 10/2/2000 
PB13S1 PB13S1A E77893-14 0-0.5 PCBs, Immunoassays HANDAUGER 9/29/2000 
PB13W1 PB13W1A E77893-13 0-0.5 PCBs, Immunoassays HANDAUGER 9/29/2000 
PCB 13 PCB13A 0-03 Immunoassay HAND AUGER 9/28/2000 
PCB 13 PCB13C E78510-5 2-2.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
PCB 14 PCB 14A E77893-16 0-0.5 PCBs, Immunoassays HAND AUGER 9/29/2000 
PCB15 PCB15A E78266-1 0-0.5 PCBs, Immunoassays HAND AUGER 10/4/2000 
PCB16 PCB16A 0-0.5 Immunoassay HANDAUGER 10/10/2000 
P16SE3 P16SE3A E78510-1 0-0.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
PCB 17 PCB17A E78373-10 0-0.5 PCBs, Immunoassays HAND AUGER 10/10/2000 
PCB 18 PCB18A 0-0.5 Immunoassay HAND AUGER 10/10/2000 

P18SW3 P18SW3A E78373-16 0-0.5 PCBs, Immunoassays HAND AUGER 10/10/2000 
PCB19 PCB19A E78373-11 0-0.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
PCB20 PCB20A E78373-12 0-0.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
PCB21 PCB21A E78373-15 0-0.5 PCBs, Immunoassays HAND AUGER 10/10/2000 
PCB22 PCB22A E78373-13 0-0.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
PCB 23 PCB23A E78373-14 0-0.5 PCBs, Immunoassays HANDAUGER 10/10/2000 
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Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample ID Lab ID 
Depth 

( f t bES) 
Analytical Parameters Sampling Method Date I 

WELL BORING SAMPLES 

MW1 MW-1 A E77442-5 1.0-1.5 VOC, SVOC, PPCBs, Metals SPLIT SPOON 9/25/2000 
MW1 MW-1B E77442-6 10-10.5 VOC, SVOC, PPCBs, Metals SPLIT SPOON 9/25/2000 
MW1 MW1C E77442-7 14-16 TOC, pH SPLIT SPOON 9/25/2000 
MW2 MW-2A E77159-15 12-14 TOC, pH, Grain Size SPLIT SPOON 9/18/2000 
MW3 MW-3A E77159-16 10-12 TOC, pH, Grain Size SPLIT SPOON 9/18/2000 
MW4 MW-4A E76949-15 8-93 TOC, pH, Grain Size SPLIT SPOON 9/19/2000 
MW5 MW-5 A E77159-17 12-14 TOC, pH, Grain Size SPLIT SPOON 9/19/2000 
MW6 MW-6DUP E76949-17 8-10 TOC, pH, Grain Size SPLIT SPOON 9/20/2000 
MW6 MW-6A E76949-16 8-10 TOC, pH, Grain Size SPLIT SPOON 9/20/2000 
MW7 MW-7A E76949-18 8.5-10 TOC, pH, Grain Size SPLIT SPOON 9/21/2000 
MW8 MW8A E77442-3 14-16 TOC,pH SPLIT SPOON 9/25/2000 
MW8 MW8B E77442-4 16-18 TOC, pH SPLIT SPOON 9/25/2000 
MW9 MW-9A E77442-1 10-12 TOC, pH, Grain Size SPLIT SPOON 9/22/2000 
MW10 MW-10A E77442-2 10-12 TOC, pH, Grain Size SPLIT SPOON 9/22/2000 
MW11 MW-11A E76949-19 6-8 TOC, pH, Grain Size SPLIT SPOON 9/21/2000 
MW12 MW-12A E76949-20 6-8.5 TOC, pH, Grain Size SPLIT SPOON 9/21/2000 
B13 MW13A E78510-17 6-7 TOC, pH, Grain Size SPLIT SPOON 10/10/2000 
B13 MW13B E78510-18 12-13 TOC, pH, Grain Size SPLIT SPOON 10/10/2000 
B13 MW-13C E78671-13 30-36.5 TOC, pH, Grain Size SPLIT SPOON 10/13/2000 
B13 MW-13D E78671-14 55-60.5 TOC, pH, Grain Size SPLIT SPOON 10/13/2000 
B13 DUPTOC E78963-10 85-86 TOC,pH SPLIT SPOON 10/16/2000 
B14 MW14-A E77892-1 6-8 TOC, pH, Grain Size SPLIT SPOON 9/29/2000 
B14 MW14-B E77892-2 18-20 TOC, pH, Grain Size SPLIT SPOON 9/29/2000 
B14 MW14-C E78043-1 45-47 TOC, pH, Grain Size SPLIT SPOON 10/2/2000 
B14 MW14-D E78043-2 75-77 TOC, pH, Grain Size SPLIT SPOON 10/2/2000 
B15 MW-15A E78043-12 2-8 TOC, pH, Grain Size SPLIT SPOON 10/3/2000 
B15 MW-15B E78043-13 8-12 TOC, pH, Grain Size SPLIT SPOON 10/3/2000 
B15 MW-15C E78043-14 25-32 TOC, pH, Grain Size SPLIT SPOON 10/3/2000 
B15 MW-15E E78043-15 45-52 TOC, pH, Grain Size SPLIT SPOON 10/3/2000 
B15 MW15-E E78265-1 80-87 TOC, pH, Grain Size SPLIT SPOON 10/5/2000 
B16 MW16C E78265-4 10-11.5 TOC, pH, Grain Size SPLIT SPOON 10/5/2000 
B16 MW16D E78266-12 45-46 TOC, pH, Grain Size SPLIT SPOON 10/6/2000 
B16 MW16E E78266-13 50-51 TOC, pH, Grain Size SPLIT SPOON 10/6/2000 
B16 MW16F E78266-14 60-61 TOC, pH, Grain Size SPLIT SPOON 10/6/2000 
B16 MW16G E78510-9 85-86 TOC, pH SPLIT SPOON 10/9/2000 
B16 MW16H E78510-10 90-91 TOC, pH SPLIT SPOON 10/9/2000 
B17 MW17D-A E76840-5 4-5.5 TOC, pH, Grain Size SPLIT SPOON 9/14/2000 
B17 MW17D-B E76840-6 9-10.5 TOC, pH, Grain Size SPLIT SPOON 9/14/2000 
B17 MW17D-C E76840-7 18-19 TOC, pH, Grain Size SPLIT SPOON 9/14/2000 
B17 MW17D-D E76840-8 45-46 TOC, pH, Grain Size SPLIT SPOON 9/14/2000 

B17 MW17D-E E76840-9 65-66 TOC, pH, Grain Size SPLIT SPOON 9/14/2000 
B17 MW17D-F E76840-10 75-76 TOC, pH, Grain Size SPLIT SPOON 9/14/2000 

B17 MW17D-G E76949-2 85-86 TOC, pH, Grain Size SPLIT SPOON 9/15/2000 

B18 MW18C E78510-13 6-7 TOC, pH, Grain Size SPLIT SPOON 10/10/2000 
B18 MW18D E78510-14 16-17 TOC, pH, Grain Size SPLIT SPOON 10/10/2000 i 

B18 MW18E E78510-15 25-26 TOC, pH, Grain Size SPLIT SPOON 10/10/2000 ' 

B18 MW18F E78510-16 50-51 TOC, pH, Grain Size SPLIT SPOON 10/10/2000 
B16 MW16A E78265-2 2-2.5 VOC, SVOC, PPCBs, Metals SPLIT SPOON 10/5/2000 

B16 MW16B E78265-2 6.5-7 VOC, SVOC, PPCBs, Metals SPLIT SPOON 10/5/2000 
: B18 MW-18A E78510-11 3-4 VOC, SVOC, PPCBs, Metals SPLIT SPOON 10/10/2000 

B18 MW-18B E78510-12 5-6 VOC, SVOC, PPCBs, Metals SPLIT SPOON 10/10/2000 
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M1M3.40075 

Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample I I ) Lab ID 
Depth 

( f t bgs) 
Analytical Parameters Sampling Method Date 

HA-1 

SCRAPYARD AREA GEOPROBE/HAND AUGER BORING SAMPLES (0 - 2 f t ) 

HA-1 A N1314-12 0-0.5 PEST and PCB HAND AUGER 10/23/2001 
HA-1 
HA-2 
HA-3 

HA-4A 

GPDUP2 N1313-
HA-2A N1529-

0-0.5 
0-0.5 

PEST and PCB HAND AUGER 

HA-3A 
PEST, PCB, and Metals 

10/23/2001 

N1529 0-0.5 
HANDAUGER 

HA4A 
HA 5 A 

PEST, PCB, and Metals 
10/26/2001 

N12323 0 - 0 3 PCB 
HANDAUGER 10/26/2001 
HANDAUGER 4/11/2002 HA-5A N12323 0 - 0 3 PCB HAND AUGER 4/11/2002 HA-6A HA6A 

HA7A 
N12323-: 0 - 0 3 PCB HANDAUGER 4/11/2002 HA-7A N12323-' 0-0.5 PCB HANDAUGER 4/11/2002 HA-8A HA8A 

HA8B 
N12323-1 0-0.5 PCB HAND AUGER 4/11/2002 HA-8B N16274 0 - 0 3 PCB HANDAUGER 6/14/2002 HA-9A HA9A 

HA 10A 
N12323- 0-0.5 PCB GEOPROBE 4/11/2002 HA-10A N12323- 0 - 0 3 PCB HANDAUGER 4/11/2002 HA-10B 

HA-HA 
HA10B N16274- 0-0.5 PCB 
HA 11A N12323-15 0-0.5 PCB 

HANDAUGER 6/14/2002 
HAND AUGER 4/11/2002 

HA-12A 
HA-12B 
HA-13A 

GP-1 
GP-2 
GP-3 
GP-4 
GP-5 
GP-6 
GP-7 
GP-8 
GP-9 

HA 12 A N12323-17 0-0.5 PCB 
HA12B N16274 0-0.5 PCB 
HA13A N12323-19 0 - 0 3 PCB 
GP-01A E76579- 0-0.5 
GP-02A E76579-3 0-0.5 

PPCBs, Metals, pH 

GP-03A E76579-5 0-0.5 
PPCBs, Metals, pH 

GP-04A E76579-7 0-0.5 
PPCBs, Metals, pH 

GP-05A E76579-9 0-0.5 
GP-06A 
GP-07A 

E76579-12 
E76579-13 

0 - 0 3 

PPCBs, Metals, pH 
PPCBs, Metals, pH 

0-0.5 
PPCBs, Metals, pH 

GP-08A E76579-16 0-0.5 
PPCBs, Metals, pH 
PPCBs, Metals, pH 

HAND AUGER 4/11/2002 
HANDAUGER 6/14/2002 
HANDAUGER 4/11/2002 

GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 

GP-10 
GP-13 

GP-09A E76579-17 0 - 0 3 
GP-10A E76579-19 0-0.5 

PPCBs, Metals, pH 
PPCBs, Metals, pH 

GEOPROBE 9/11/2000 
GEOPROBE 9/11/2000 

GP-13A 
GP-18A 

N1314-5 0-0.5 PEST and PCB GEOPROBE 10/23/2001 
GP-18 
GP-21 
GP-22 
GP-27 
GP-28 

GP-21A 
N1315-9 
N1313-7 

0-0.5 PEST and PCB 
0 - 0 3 PEST and PCB 

GP-22A N1314-14 0-0.5 
GP-27A 

PEST, PCB, and Metals 
N1405-13 0-0.5 PEST, PCB, and Metals 

GEOPROBE 10/23/2001 
GEOPROBE 10/23/2001 
GEOPROBE 10/23/2001 
GEOPROBE 10/24/2001 

GP-30 
GP-12 

GP-28A N1405-15 0-0.5 
GP-30A 
GP-12A 

PEST, PCB, and Metals 
N1409-1 0-0.5 PEST, PCB, and Metals 

GEOPROBE 10/24/2001 
GEOPROBE 10/24/2001 

N1314-2 0 - 1 PEST and PCB GEOPROBE 10/23/2001 
GP-12 
GP-14 
GP-15 

GPDUP1 N1313-10 0 - 1 PEST and PCB 
GP-14A N1314-8 0.3 - 0.8 
GP-15A 
GP-16A 

PEST and PCB 
N1314-11 0.3 - 0.8 PEST and PCB 

GEOPROBE 10/23/2001 
GEOPROBE 10/23/2001 
GEOPROBE 10/23/2001 GP-16 

GP-23 
N1315-3 .3 - 0.8 PEST and PCB 

GP-23A 
GP-31A 

N1405-1 3 - 0.8 PEST, PCB, and Metals 
GEOPROBE 10/23/2001 
GEOPROBE 10/24/2001 GP-31 

GP-31 
N1409-4 3 - 0.8 

GP-DUP4 N1409-8 0.3 - 0.8 
GP-17 
GP-19 

GP-17A N1315-6 0.5-1 

PEST, PCB, and Metals I GEOPROBE { 10/24/2001 
PEST, PCB, and Metals | GEOPROBE 1 10/24/2001 

PEST and PCB 
GP-19A N1313-1 0.5-1 

GP-20 
PEST and PCB 

GP-20A N1313-4 0.5-1 PEST and PCB 

GEOPROBE 10/23/2001 
GEOPROBE 10/23/2001 
GEOPROBE 10/23/2001 GP-24 GP-24A N1405-4 0.5 - 1 

GP-25 

GP-32 
GP-25A 

PEST, PCB, and Metals 
N1405-7 0.5-1 PEST, PCB, and Metals 

GP 32 A N12323-24 0.5-1 
GP-33 GP33A 

PCB and Metals 
N12323-26 0.5-1 

GP-5 
GP-7 

PCB and Metals 
GP5C N12323-21 .5-2 
GP-7C N12322-6 

PCB, and Metals 
1.5-2 PCB, and Metals 

GEOPROBE 10/24/2001 
GEOPROBE 10/24/2001 
GEOPROBE 4/11/2002 
GEOPROBE 4/11/2002 
GEOPROBE 4/11/2002 
GEOPROBE 4/11/2002 
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Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample D3 Lab ID Depth 
(ftbgs) 

Analytical Parameters Sampling Method Date B 

SCRAPYARD AREA GEOI 'ROBE/HAND AUGER BORING SAMPLES (0 - 2 f t ) fi 

GP-7 DUPE 02 N12323-30 1.5-2 PCB, and Metals GEOPROBE 4/11/2002 
GP-12 GP12D N12322-8 1.5-2 PCB and Metals GEOPROBE 4/11/2002 
GP-14 GP14D N12322-10 1.5-2 PCB and Metals GEOPROBE 4/11/2002 
GP-24 GP24D N12322-12 1.5-2 PCB and Metals GEOPROBE 4/11/2002 
GP-25 GP25D N12322-14 1.5-2 PCB and Metals GEOPROBE 4/11/2002 
GP-29 GP-29A N1405-18 1 -1.5 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-29 GP-DUP3 N1409-7 1-13 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-30 GP30D N12322-16 13-2 PCB and Metals GEOPROBE 4/11/2002 
GP-32 GP32B N16274-6 1.5-2 Metals HANDAUGER 6/14/2002 
GP-32 DUPE 01 N12323-29 13-2 PCB and Metals GEOPROBE 4/11/2002 
GP-33 GP33B N16274-3 1.5-2 PCB and Metals HANDAUGER 6/14/2002 
GP-26 GP-26A N1405-10 1.5-2 PEST, PCB, and Metals HANDAUGER 10/24/2001 

SCRAPYARD AREA GEOPROBE/HAND AUGER BORING SAMPLES (2 - 4 f t ) 

GP-7 GP-7D NI 6274-4 2.5-3 Metals HAND AUGER 6/14/2002 
GP-12 GP12E N16274-2 2.5-3 PCB and Metals HAND AUGER 6/14/2002 
GP-12 DUP NI 6274-10 2.5-3 PCB and Metals HAND AUGER 6/14/2002 
GP-14 GP14E N16274-1 23-3 PCB and Metals HANDAUGER 6/14/2002 
GP-30 GP 30E N16274-5 2.5 - 3 PCB and Metals HAND AUGER 6/14/2002 
HA-1 HA-1B N1314-13 33-4 PEST and PCB HAND AUGER 10/23/2001 
HA-2 HA-2B N1529-2 3.5-4 PEST, PCB, and Metals HANDAUGER 10/26/2001 
HA-3 HA-3B N1529-4 3.5 - 4 PEST, PCB, and Metals HANDAUGER 10/26/2001 
GP-11 GP-1 IB N1314-1 3.5-4 PEST and PCB GEOPROBE 10/23/2001 
GP-12 GP-12B N1314-3 33-4 PEST and PCB GEOPROBE 10/23/2001 
GP-13 GP-13B N1314-6 3.5-4 PEST and PCB GEOPROBE 10/23/2001 
GP-14 GP-14B N1314-9 3.5-4 PEST and PCB GEOPROBE 10/23/2001 
GP-15 GP-15B N1315-1 3.5-4 PEST and PCB GEOPROBE 10/23/2001 
GP-16 GP-16B N1315-4 33-4 PESTandPCB GEOPROBE 10/23/2001 
GP-17 GP-17B N1315-7 3.5-4 PEST and PCB GEOPROBE 10/23/2001 
GP-18 GP-18B N1315-10 33-4 PEST and PCB GEOPROBE 10/23/2001 
GP-19 GP-19B N1313-2 33-4 PEST and PCB GEOPROBE 10/23/2001 
GP-20 GP-20B N1313-5 3.5-4 PESTandPCB GEOPROBE 10/23/2001 
GP-21 GP-21B N1313-8 3.5-4 PESTandPCB GEOPROBE 10/23/2001 
GP-22 GP-22B N1314-15 3.5-4 PEST, PCB, and Metals GEOPROBE 10/23/2001 
GP-23 GP-23B N1405-2 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-24 GP-24B N1405-5 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-25 GP-25B N1405-8 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-26 GP-26B N1405-11 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-27 GP-27B N1405-14 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-28 GP-28B N1405-16 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-29 GP-29B N1405-19 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-30 GP-30B N1409-2 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-31 GP-31B N1409-5 3.5-4 PEST, PCB, and Metals GEOPROBE 10/24/2001 
GP-29 GP-29C N1405-20 5.5 - 6 PEST, PCB, and Metals GEOPROBE 10/24/2001 
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MIM3.40077 

Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample I D | Lab ID | D e p t h 

(ft. bgs) Analytical Parameters Sampling Method 

SCRAPYARD AREA GEOPRQBE/HAND AUGER BORING SAMPLES (-10 - 12 ft) 

Date 

GP-25 
GP-28 
GP-24 
GP-26 
GP-1 
GP-2 
GP-3 
GP-4 
GP-5 
GP-6 
GP-7 
GP-8 
GP-9 

GP-10 
GP-10 
GP-15 
GP-19 
GP-20 
GP-22 
GP34 
GP-12 
GP-13 
GP-14 
GP-16 
GP-18 
GP-21 

GP-25C 
GP-28C 
GP-24C 
GP-26C 
GP-01B 
GP-02B 
GP-03B 
GP-04B 
GP-05B 
GP-06B 
GP-07B 
GP-08B 
GP-09B 
GP-10B 
GP-11A 
GP-15C 
GP-19C 
GP-20C 
GP-22C 
GP-34 

GP-12C 
GP-13C 
GP-14C 
GP-16C 
GP-18C 

N1405-9 
N1405-17 
N1405-6 

N1405-12 
E70304-13 
E76579-4 
E76579-5 
E76579-8 
E76579-9 

E76579-12 
E76579-14 
E76579-16 
E76579-18 
E76579-20 
E76579-21 
N1315-2 
N1313-3 
N1313-6 

N1314-16 
N12323-28 
N1314-4 
N1314-7 

N1314-10 
N1315-5 
N1315-11 

5-5.5 
7,5 - 8 
9.5 -10 
10-10. 
11 -11 
11 -11.; 
11-11.5 
11 -11.5 
11 - 11.5 
11 - 11.5 
11 - 11.5 
11 -11.5 

1 - 11.5 
1 -11.5 

11 -11.5 
1 - 11.5 

11 - 11.5 
11 - 11.5 
11-11.5 
11 - 11.5 
11.5-12 
11.5-12 
1.5-12 
1.5-12 
1.5 -12 

PEST, PCB, and Metals 
PEST, PCB, and Metals 
PEST, PCB, and Metals 
PEST, PCB, and Metals 

VOC, SVOC, PPCBs, Metals, pH 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. D H 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. pH 
VOC, SVOC, PPCBs, Metals. pH 

PEST and PCB 
PEST aDd PCB 
PESTandPCB 

PEST, PCB, and Metals 
PCB and Metals 
PEST and PCB 
PEST and PCB 
PESTandPCB 
PEST and PCB 

PESTandPCB 

GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 
GEOPROBE 

10/24/2001 
10/24/2001 
10/24/2001 
10/24/2001 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
10/23/2001 
10/23/2001 
10/23/2001 
10/23/2001 
4/11/2002 
10/23/2001 
10/23/2001 
10/23/2001 
10/23/2001 
10/23/2001 
10/23/2001 

N1313-9 13-12 
GP-30 GP-30C 

PESTandPCB 
N1409-3 1.5-12 

GP-17 GP-17C N1315-8 
PEST.PCB, and Metals 

GEOPROBE 

12 - 12.5 
GEOPROBE 

GP-23 GP-23C N1405-3 
PESTandPCB 

12-12.5 PEST.PCB, and Metals 
GEOPROBE 
GEOPROBE 

10/24/2001 
10/23/2001 
10/24/2001 

TEST PIT SAMPLES 

TP1B 
TP1B 
TP1C 
TP2A 
TP2A 
TP2A 
TP3A 
TP3B 
TP4A 
TP4B 
TP4C 
TP4C 
TP5A 
TP5A 
TP6A 
TP6A 
TP6A 
TP6B 

TP-IB 
TP-1B/DUP1 

TP-1C 
TP-2A 
TP-2B 
TP-2C 
TP-3A 
TP-3B 
TP-4A 
TP-4B 
TP-4C 
TP-4D 
TP-5A 

TP-5A/DUP2 
TP-6 A 

TPDUP3 
TP-6B 
TP-6C 
TP-6D 

E76234-3 
E76234-4 
E76234-6 
E76234-5 
E76419-11 
E76419-12 
E76419-13 
E76419-14 
E76419-15 
E76419-16 
E76419-17 
E76419-18 
E76418-14 
E76419-8 
E76419-9 
E76419-6 

E76419-10 
E76419-7 
E76419-5 

E76949-14 

1.5-2 
6-6.5 
6-6.5 
2.5-3 
3-3.5 
3-3.5 
7-7.5 
1.5-2 
4.5-5 
2-2.5 
2-2.5 
5.5-6 
13-14 
2.5-3 
2.5-3 
6-6.5 
6-6.5 

11-11.5 
2-2.5 
1-1.5 

Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons. Lead. Ph 
Petroleum Hydrocarbons, Lead, Ph 
VOC, SVOC, PPCB, METALS. D H 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead. Ph 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead. Ph 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead. Ph 
VOC, SVOC, PPCB, METALS. pH 
VOC, SVOC, PPCB. METALS, 
Petroleum Hydrocarbons, Lead. Ph 
VOC, SVOC, PPCB, METALS. pH 

VOC, METALS 

SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 
SS SPOON 

SS SPOON 

9/6/2000 
9/6/2000 
9/6/2000 
9/6/2000 
9/7/2000 
9/7/2000 
9/7/2000 
9/7/2000 
9/7/2000 
9/7/2000 
9/7/2000 
9/7/2000 
9/7/2000 
9/8/2000 
9/8/2000 
9/8/2000 
9/8/2000 
9/8/2000 
9/8/2000 

9/15/2000 

11/14 



MIM3.40078 

Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

Location Sample ID Lab ID Depth 
Analytical Parameters Sampling Method Date 

TP7A 
TP7A 
TP8A 
TP9A 
TP10A 
TP11A 
TP13A 
TP14A 
TP15 
TP16 
TP17 
TP18 
TP19 
TP20 
TP21 
TP22 
TP23 
TP24 
TP25 

TEST PIT SAMPLES 

TP-7A 
TP-7B 
TP-8A 
TP-9A 
TP-10A 
TP-11A 
TP-13 A 
TP-14A 
TP-15A 
TP-16A 
TP-17A 
TP-18 
TP-19 
TP-20 

TP-21 
TP-22 
TP-23 
TP-24 

E76419-3 
E76419-
E76419 
E76419-
E76571-
E76571-: 
E76571 
E76571 
E76571-
E76571 
E76571-7 
E76651 
E76651-2 
E76651-3 
E76651-4 
E76651-5 
E76651-6 
E76651-7 

10-11 
1.5-2 
8-8.5 
7.5-8 

12-12.5 
2-2.5 
9.5-10 
6.5-7 
9-9.5 

10.5-11 
6-6.5 
8-8.5 
6.5-7 
8.5-9 

11.5-12 
13.5-14 
13-13.5 
8-8.5 

Petroleum Hydrocarbons, Lead, Ph SS SPOON 
VOC, SVOC, PPCB, METALS, pH | SS SPOON 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead, Ph 

SS SPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 

Petroleum Hydrocarbons, Lead. Ph 
SSSPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 
SSSPOON 

VOC, SVOC, PPCB, METALS, pH [ SS SPOON 
Petroleum Hydrocarbons, Lead, Ph 
Petroleum Hydrocarbons, Lead, Ph 

SS SPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 
SSSPOON 

Petroleum Hydrocarbons, Lead, Ph SS SPOON 
Petroleum Hydrocarbons, Lead, Ph SS SPOON 

9/8/2000 
9/8/2000 
9/8/2000 
9/8/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/11/2000 
9/12/2000 
9/12/2000 
9/12/2000 
9/12/2000 
9/12/2000 
9/12/2000 
9/12/2000 

TP26 
TP27 

TP-25 E76651-8 2-2.5 
TP-26 E76651-9 8.5-9 

VOC, SVOC, PPCB, METALS, pH SS SPOON 
Petroleum Hydrocarbons, Lead, Ph SS SPOON 

9/12/2000 
9/12/2000 

TP-27A E76651-10 1.5-2 Petroleum Hydrocarbons, Lead, Ph SS SPOON 9/13/2000 
TP27 
TP28 
TP28 

TP-27B E76651-1 3-3.5 
TP-28A 

Petroleum Hydrocarbons, Lead, Ph 
E76651-12 

SS SPOON 
2-2.5 

TP-28B E76651-13 
Petroleum Hydrocarbons, Lead, Ph SS SPOON 

3.5-4 Petroleum Hydrocarbons, Lead, Ph SS SPOON 

9/13/2000 
9/13/2000 
9/13/2000 

TP28 
TP29 

TP-28C E76651-14 0-0.5 VOC, SVOC, PPCB, METALS, pH \ SS SPOON 9/13/2000 
TP-29 E76651-15 9.5-10 VOC, SVOC, PPCB, METALS, pH | SS SPOON 9/13/2000 

TP30 
TP31 

TP-30 E76651-16 11.5̂ 12 
TP-31 E76651-17 

Petroleum Hydrocarbons, Lead, Ph SS SPOON 
3-3.5 Petroleum Hydrocarbons, Lead, Ph SS SPOON 

9/13/2000 
9/13/2000 

TP32 
TP34 

TP-32 E76651-18 1.5-2 VOC, SVOC, PPCB, METALS, pH | SS SPOON" 9/13/2000 
TP-34 E76651-19 2-2.5 Petroleum Hydrocarbons, Lead, Ph SS SPOON 9/13/2000 

TP35 
TP35 
TP36 
TP36 

TP-35 E76651-20 5-5.5 
TP-DUP4 E76839-1 5-5.5 

VOC, SVOC, PPCB, METALS, pH I SS SPOON 

TP-36A E76839-2 3-3.5 
VOC, SVOC, PPCB, METALS, pH j SS SPOON 
Petroleum Hydrocarbons, Lead, Ph SS SPOON 

9/13/2000 
9/14/2001 
9/14/2000 

TP-36B E76839-3 12.5-13 Petroleum Hydrocarbons, Lead, Ph SS SPOON 9/14/2000 
TP37 TP-37 E76839-4 12.5-13 Petroleum Hydrocarbons, Lead, Ph SS SPOON 9/14/2000 
TP38 
TP39 

TP-38 E76839-5 4-4.5 
TP-39 

Petroleum Hydrocarbons, Lead, Ph 
E76839-6 9.8-10 Petroleum Hydrocarbons, Lead, Ph 

SS SPOON 
SS SPOON 

9/14/2000 
9/14/2000 

TP40 
TP41 

TP-40 E76839-7 9-9.5 Petroleum Hydrocarbons, Lead, Ph 
TP-41 E76839-8 

SS SPOON 
6-6.5 Petroleum Hydrocarbons, Lead, Ph SS SPOON 

9/14/2000 
9/14/2000 

TP42 TP-42A E76839-9 3-3.5 Petroleum Hydrocarbons, Lead, Ph SS SPOON 9/14/2000 
TP42 TP-42B E76839-10 8.5-9 Petroleum Hydrocarbons, Lead, Ph SS SPOON 9/14/2000 
TP43 TP-43 E76839-11 12.5-13 Petroleum Hydrocarbons, Lead, Ph SS SPOON 9/14/2000 
TP44 TP-44 E7689-12 2-2.5 l;OC, SVOC, PPCB, METALS, P H SS SPOON 9/14/2000 
TP45 
TP45 
TP46 
TP46 
TP47 
TP48 

TP-45A E76839-13 1.5-2 
TP-45B E76839-14 2-2.5 

VOC, SVOC, PPCB, METALS, pH I SS SPQON 

TP-46 E76949-3 14.5-15 
VOC, SVOC, PPCB, METALS, pH I SS SPOON 

TP-46/DUP5 E76949-4 
Petroleum Hydrocarbons, Lead, Ph 

14.5-15 
TP-47 E76949-5 

Petroleum Hydrocarbons, Lead, Ph 
SS SPOON 
SS SPOON 

12.5-13 
TP-48A E76949-6 

VOC, SVOC, PPCB, METALS, pH SS SPOON 
1-1.5 VOC, SVOC, PPCB, METALS, pH SS SPOON 

9/14/2000 
9/14/2000 
9/15/2000 
9/15/2000 
9/15/2000 
9/15/2000 

TP48 
TP49 

TP-48B E76949-7 8.5-9 
TP-49 E76949-8 

Petroleum Hydrocarbons, Lead, Ph SS SPOON 
1-1.5 VOC, SVOC, PPCB, METALS, pH SS SPOON 

9/15/2000 
9/15/2000 

17/14 
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Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 
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Table 4-1 
Matteo Iron and Metal 

Soil Sample Summary Table 

1 Location Sample ID Lab ID Depth 
(ftbes) Analytical Parameters Sampling Method Date 

SURFACE SOIL SAMPLES 

TPSS-A1 TPSS-A1 E76949-11 0-0.5 Lead, TPHC, pH SS SPOON 9/15/2000 
TPSS-A2 TPSS-A2 E76949-1 3.5-4.5 Lead, TPHC, pH SSSPOON 9/15/2000 
TPSS-B1 TPSS;BI E76949-12 0-0.5 Lead, TPHC, pH SSSPOON 9/15/2000 
TPSS-C1 TPSS-C1 E76949-13 0-0.5 Lead, TPHC, pH SSSPOON 9/15/2000 
TPSS-F TPSS-F1 E77159-12 0-0.5 Lead, TPHC, pH SS SPOON 9/19/2000 
TPSS-G TPSS-G1 E77159-13 0-03 Lead, TPHC, pH SS SPOON 9/19/2000 
TPSS-H TPSS-H1 E77159-14 0-0.5 Lead, TPHC, pH SS SPOON 9/19/2000 
TPSS-D TPSS-D1 E77159-10 0-03 VOC, SVOC, PPCBs, Metals, pH SS SPOON 9/19/2000 
TPSS-E TPSS-E1 E77159-11 0-0.5 VOC, SVOC, PPCBs, Metals, pH SS SPOON 9/19/2000 
TPSS-I TPSS-DUP E78373-6 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SS SPOON 10/6/2000 
TPSS-I TPSS-I1 E78373-1 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SS SPOON 10/6/2000 
TPSS-J TPSS-J1 E78373-2 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SS SPOON 10/6/2000 
TPSS-K TPSS-K1 E78373-3 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SS SPOON 10/6/2000 
TPSS-L TPSS-L1 E78373-4 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SS SPOON 10/6/2000 
TPSS-M TPSS-M1 E78373-5 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SSSPOON 10/6/2000 
FULL-1 FULL-1 E81503-2 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SS SPOON 11/28/2000 
FULL-2 FULL-2 E81503-3 0.5-0.8 VOC, SVOC, PPCBs, Metals, pH SS SPOON 11/28/2000 
FULL-3 FULL-3 E81503-4 1 VOC, SVOC, PPCBs, Metals, pH SS SPOON 11/28/2000 
FULL-3 FULL-DUP E81503-7 1 VOC, SVOC, PPCBs, Metals, pH SS SPOON 11/28/2000 
FULL-4 FULL-4 E81503-5 0.5-1 VOC, SVOC, PPCBs, Metals, pH SS SPOON 11/28/2000 
FULL-5 FULL-5 E81503-6 0.5rl VOC, SVOC, PPCBs, Metals, pH SS SPOON 11/28/2000 

SOIL CLASSIFICATION SAMPLES j] 
T-l T-l N12322-1 0-1 Full TCLP SS SPOON 4/11/2002 
T-2 T-2 N12322-2 0-1 Full TCLP SS SPOON 4/11/2002 
T-3 T-3 N12322-3 0-1 Full TCLP SS SPOON 4/11/2002 
T-4 T-4 N12322-4 0-1 Full TCLP SS SPOON 4?11/2002 
T-5 T-5 N12322-5 0-1 Full TCLP SSSPOON 4/11/2002 

14/1/1 



Well 
Number 

Mw-or 
MW.Q2 
MW-Q3" 

Top of Casing 
Elevation 

19.96" 

Weliconstrnrtion p a t7 

TABLE• 
Matteo Iron Metal 

Groundwater Elevation Measurement, 

Ground water! 
Elevation 

N/S = Not Screened 
- New Well construction. no previous data 

casing. 

_0.2 •5.95 
0 . 4.67_ 

. 0.2 -10.56 
0 9.78 

~02 
0.2 

_ -12.48 
-2 59 

_0.2 _ -9.25 
0.3 0.25 _ 
0.5 •8.55 
0.2 0.41 _ 
0.2 -8.02 _ 
0.1 -5.43 
0.2 " _ -5.65 
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Well 
Number 

MW-QI 
MW-O; 

_MW-Q3 
MW-04' 
MW-05 
MW.Q6 
MW-07 

. MW-Q8 
^MW-09 
.MW-1Q 
MW-1 op 

MW.|! 
MW.I1D* 

MW-12 
MW-I3S 
MW-I3D 
MW-I4S 
MW-I4D 
MW-I5S 
MW-13D 
jyiw.i6s 
MW-I6D 
NW-I7S 
MW-I7D 
MW-18S 
MW.I8D 

Top of Casing 
Elevation 

. 19.96 
.21.09" 

18.67 
. 15.27 
_ 14.57 

7.92 

5.80 

.6.53 

Ground 
Elevation 

Top.of Screen 
Elevation 

-54.71 
J.I8 
•52.95 
_0.60_ 
6.17 

•54.67 
9.12 

-51.89 
,1.92 
•S4.2j[ 
_2.47 
-55.11 
•1.06 

-55.60 
1.33 

_-55.56 

Ml r ^ mean sea 

N/S» Not Screened 

* - New Well construction- n o previous data 

Bottom of 
Screen 

Elevation 
2.86 
3.39 
1.97 

.0.23 
•2.23 
-7.04 
•4.12 

_-l3.28" 
10.15 
11.15 

•64.71 
•8.82 

•62.95 
•9.40 
:3.83 

-64.67 
•0.88 

-61,89~ 
-8.08-

-64.21 
.-7.53 

.-65.ll_ 
•11.06 

.-65.60 
•8.67 _ 

•65.56 

casing. 

T A B L E 

Matteo Iron Metal 

Groundwater Elevation Measurements 

January 2Sr2nni 

Depth to Water 
(Below TOQ 

11.91 

Til?" 
. 9.05 

,24.80 
,14.30 
,36.59 
_9.ll 
J5.18 
,6.69 
,15.25 
6.68 

,14.73 

_n.lL 
11.31 

PID(ppm) 

.0.2 

Ground 
water 

Elevation 
;8.66 
,9.38 
.7.16 
,4.80 
4.26 

April 9.2002 

Depth to Water 
(Below TOQ 

12.92 

,•5.78 

•5.837 
4.68 

J0.57 
,9.78_ 
•12.40 
_.58-
l9.19 
.0.24 
,-858~ 
J).36" 
_7.86 
•5.32_ 

7.78 
11.83 
20.06_ 
14.35 
13.41 
13.81 

,12.81 
,13.36 
,12.35 
,10.82 
_2S.77_ 
.18.20 
,37.58 

9.7-1 
J6.24 
6.64 
16.22 
6.67_ 

,15.78 
.12.02 
l5T 

PID (ppm) 

<1 

Ground watei 
Elevation 

•6.79 
.2.91 
-11.54 
_5.88_ 

,-13.39 
L,18 

•10.25 
. 0.29 
_-9.S5 
_0.37 
3-8.91" 
•6.23 
-6.47 

I, October 23, iniw 

Depth to Water 
(Below TOQ P r o G>Pm) 

2 
2 

o 
o 
OO 

12.79 
7.41 
15.67 

. 20.45 
.12.88 
.12.02 
12.82 

. 9.90 
. 12.01 

_6.63 
.16.05 
_. 5.59 
.15.30 
1014 

.10.83 

Ground wateij 
Elevation 

ToT 

1.78 
0.51 

10.29 
. 0.30 

_1.45 
,-8.43 
_-4.35 
-5.10 

Page 2 of 2 _ \ 
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Table 4-3 
Matteo Iron andMaal 

Water Sample Summary TaWe 
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Matteo Iron and Metal 
Water Sample Summary Table 



MIM3.40085 
Table 4-3 

Matteo Iron and Metal 
Water Sample Summary Table 

Location 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 
MW-9 

MW-1Q 
MW-11 
MW-12 

MW-13S 
MW-13D 
MW-14S 
MW14D 
MW-15S 
MW-15D 
MW-16S 
MW-I6D 
MW-17S 
MW-17D 
MW-18S 
MW-18D 

PW-1 
PW-1 
PW-2 

MW-1 OP 
MW-1 ID 
MW-14D 
MW-14D 
MW-15D 
MW-16D 
MW-18D 

Location 

PW-3 
PW-3 

Sample ID 
Analytical Parameters 

MW-01 
MW-02 
MW-03 
MW-04 
MW-05 
MW-06 
MW-07 
MW-08 
MW-09 
MW-10 

IE85211-1 
I E84957-1 

E85211-3 
I E8S211-6 
(E84958-12 
[E84958-13 

E85211-5 
IE85211-12 

MOMTORING WELL SAMPLES (Round 2) 

211-111 V r v v u r w „ , r 

MW-11 
MW-12 

MW-13S 
MW-13D 
MW-14S 

I E84957-5 
{ E84957-6 

MW-14D 
MW-1SS 
MW-15D 

I E83211-8 
E85211-1 

j E84958-5 
E84938-6 

I E84938-8 

MW-16S 
MW-16D 
MW-17S 
MW-17D 
MW-18S 
MW-18D" 

PW-1 
PWDUP-1. 

PW-2 

J E84958-7 
(E84958-15 
[E84958-16 

E84958-9 
E8321I-4 

(E84958-17 
E849S8-18 
E84958-3 

I E84958-4 
E84958-1A 
E84957-4A 

IE84957-2A 

.VOC, SVOC PPCB M F T A I r 
VOC, SVQC. PPCB M F T A I <T 
VOC, SVOC PPCB M F T A I c~ 
VOC, SVOC. PPCB MPTii c ' 
VOC. SVOC PPCB MPTA.c-
VOC, SVOC PPCB M F T A I «T 
VUC SVOC PPCB. METALS" 
VOC, SVOC PPCB 
VOC. SVOC PPCB 
VOC. SVOC PPCB 
VOC, SVOC PPCB 
VOC, SVOC PPCB 
VOC, SVOC PPCB 
VOC, SVOC. PPCB 

METALS 
METALS 
METALS 
METALS 
METALS 
METALS 

. . M F T A I g 

VOC. SVOC PPCB M F T A , " 
VUC SVOC PPCB M F T A , " 
VUL. SVOC PPCB M F T A . T 
VUC. SVOC PPCB M F T A . 7 
VOC. SVOC PPCB 
VOC. SVOC. PPCB 
VOC. SVOC PPCB 
VOC, SVOC PPCR 
VOC. SVOC PPCB 
VOC, SVOC. PPCB 
VOC, SVOC PPCB 
VOC, SVOC. PPCB 
VOC, SVOC PPCB 

MW-IQD 
MW-1 ID 
MW-14D 

GWDUPE 
MW-15D~ 
MW-16D 
MW-18D 

MONITORING WELL SAMPLES (Round 3) 

METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 

N12137-4 
N12137-6 
N12137-1 
N12137-9 
NI 2137-2 
N12137-5 
N12137-3 

VOC and Metals (unfilterpjfi 
VOC and Metals (unfillereifi 
VOC and Metals (unfilte.^,, 
VOC and Metals (unfiltenvn 
VOC and Metals (unfilteredi 
VOC and Metals (unfihgi " 

Sample ID 

Sampling Method Date 

TEFLON 1UB1NGI 2/l/aViT 
1 fcr-LON TUBTNr: 

FEFIX)N TUBING 
I bl-LON TUBTNr: 

I TEFLON TUBTNr; 

m-LON TUBING" 
I TEFLON TUBTNfT 

TEFLON TUBINn 
TEFLON TUB INC. 
TEFLON TUBINn 

1/26/2001 
2/1/20Q1 
2/1/2001 
1/31/2001 
1/31/2001 
2/1/2001 

IEFLON TUBTNfi 
TEFLON TUBTNfT 

I J EFLON TUBTNr; 
I I'EFLON TUBTNr; 

TEFLON TUBINf; 
I IEFLON TUB TNf: 
I 1LFLON TUBTNr: 
TEFLON TUB TNf n 
TEFLON TUB INn 
TEFLON > TUBING 
TEFLON TUBINf; 

[ TEFLON TUBINn 
lEFLON TUBING 

I TEFLON TUBING 
ORABSAMPIJE 
GRAB SAMPLE 
GRAB SAMPLE 

2/2/20Q1 
1/26/2001 
1/26/2001 
1/31/2001 
2/1/2001 
1/29/2001 
1/29/2001 
1/29/2001 
1/29/2001 
1/31/2001 
1/31/2001 
1/30/2001 
2/1/2001 
1/31/2001 
1/31/2001 
1/2672001 
1/26/2001 
1/2672001 
1/2672001 
1/2672001 

TEFLON BATT FP 
TFJLON B Ail KR 
TEFLON BAILER 
TEFLON BAIT FR 

TEFLON BAIT .FP 
TEFLON BAiLER" 

4/9/2002 
4/1072002 I 
4/9/2002 
4/9/2002 
4/9/2002 

4/10/2002 I 
4/9/20Q2 



MIM3.40086 

G 
Table 4-4 

Matteo Iron and Metal 
Sediment Sample Summary Table 

Location I Sample n> I Lab ID | D e P t h ( f t - | 
1 ' 1 bgs) ' 

S6 _S6 j E80721-5 I f i n " 
S7-B E81170-20 f 3 
57- C 
58- B 
58- C 
59- B 
S9-C 

S10-B 
S10-C 

S l l 
Sll-B 
511- C 
512- B 

E81104-171 
E81170-17 
E81170-18j 
E81170-14 

IE81170-151 
E81170-1 i f 

lE81170-121 
E81170-8 
E81170-9 I 
E81170-5 I r r 

S13 
S12-C IE81170-6 ->.i-

S13 
S13-B E8li70T] U2 
313-C E81170-T 25 

TI-B 
Tl-C 

. Tl-AB 
Tl-AC 
Tl-BB 

E81104-2 
E81104-3 
E81104-5 

Tl-BC 
Tl-CB 

E81104-6 _ 
E811Q4-12I 

2-3 

Tl-C I Tl-CC lE81104-1? 
Tl-D 
Tl-D 
Tl-E 
T2-A 

Tl-DB 
Tl-DC 
Tl-EB 
T2-AB 

1- 2 
2- 3 

E811Q4-8 
E81104-9 

E81104-151 
E79744-14I 

T2-A T2-AC E79744-1S] ^ 
T2-B J2-BC E79744-12 | ^3 

T2-E T2-EC E79745-3 f 2-3" 
T3-A T3-AB E80832-2 1-2" 
T3-A T3-AC E80832-3 | 2-3 
T3-B 13-BB E80832-S i_-> 
T3-B J3-BC E80832-6 
T3-C J3-CB E80833-9 . . V 
T3-D 13-DB E80831.fi ..•> 
T3-D J 3 -DC E80831-7 
T3-E J3-EB E80832-F1 
T3-E J3-EC E80832I9 
T4-u J4-CB E79744-T7 
T4-D j-4-DB E79744-21, ... 
T4-D J4-DC E79744-2TI 
T4-E J4-EB E79744-2T T3 
T4-E 14-EC .E79744-3} ^ 

T5-C J5-CB E79743-9] T J 
T5-C 15-CC E79743-10] 
T5-D J5-DB E79743-fff U2 

— , ~ . ^ « u - t I L-3 

J6-C j T6-CB E79744-11 i_? 

Analytical Parameters 

SEDIMENT SAMPLES 

PCB, Lead. pH. TOT 
PCB, Lead. pH. TOP 

J - ^ L e a d , pH, TOC 
PCB, Lead. 
PCB, Lead. 
PCB, Lead. 

_PCB, Lead. 
PCB, Lead. 

>H,TOC 
)H, TOC 
)H, TOC 
'H.TOC 
»H,TOC 

PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead, pH. TOP 
PCB, Lead, pH, TOC 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH: TOP 
PCB, Lead. pH. TOP 

PCB, Lead, pH, TOC 
PCB, Lead, pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead, pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead. pH. TOP 

PCB, Lead. pH, TOC 
_ PCB, Lead. pH, TOC 

PCB, Lead. pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead. pH. TOP 
PCB, Lead. pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead. pH, TOC 
PCB, Lead. pH, TOC 

PCB, Lead, pH, TOC 

Sampling Method J Date 

t>t,U SAMPLER I 11/14/2000-
SfcD SAMPLER n n n n ^ 
SEP SAMPLER ~ 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 

SEP SAMPLER I l i / ^ O / W 
SEP SAMPLER 11/20/2000" 
SEP SAMPLER 11/20/2000" 
SEP SAMPLER 11/20/2000" 
SEP SAMPLER ll/20/2OOO~ 
SEP SAMPLER H/20/2OOO~ 
SEP SAMPLER ll/20/2OOO~ 
SEP SAMPLER ll/16/2O0fT 
SEP SAMPLER ll/16/2O0o" 
SEP aAMr-LER 11/16/2000 

.SEP SAMPLER 11/16/™ 
_SEDSAMPLER H/l6/7oI... 
SEP SAMPLER ll/l6^on7T 
SEP SAMPLER W \ d / ^ 
SEP SAMPLER ll/l6/?o7irT 
SEDSAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER I 10/31/form" 
SEp SAMPLER j 10/31/2000 
SEP SAMPLER 
SEDSAMPLER 
SEDSAMPLER 1 11/15/2000^ 
SfcU SAMPLER ll/15/200O~ 
SEDSAMPLER 11/15/2000" 
S_U SAMPLER 11/15^000" 
SEDSAMPLER 11/15/2000 
SEDSAMPLER 11/15/2000 
SEDSAMPLER 11/15/2000 
SEDSAMPLER 11/15/2000 
SEDSAMPLER ll/15/2000~ 
SEDSAMPLER 10/30/2000~ 
SEDSAMPLER 10/30^000" 

_ SEP SAMPLER 10/30/2000 
SEP SAMPLER 10/30/2000" 
SEDSAMPLER 10/30^000 

_SED SAMPLER 10/31/21)00 
SEDSAMPLER 10/31/2000 
SEDSAMPLER 10/30/2000~ 
SEDSAMPLER | 10/30/2000 

. SEP SAMPLER 
^SEDSAMPLER 
SEDSAMPLER 1 10/30/2000 
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Table4-4 " 
Matteo Iron and Metal 

Sediment Sample Summary Table 

I Location 

T6-C | T6-CC |E79741.r 
J6-D T6-DR JpTQ-T^ „ 

T6-E T6-EB E79744X 

2-3 
1-2 

_T6-EC 
T7-CB 
T7-CC 

E79744-6 
E79745-14] 
E79745-15, 

1-2 

T7-D 17-PR I F T O 7 ^ - | 7 

T7-D I J7.nr FTQ^^fft 
1-2 

T7-E 

T8-L J8-CB E79743-7T1 
T8-C T8-CC £79743-?^ 

1-2 

T8-D i8.[>R IFTO-T^ t j j 
2-3 

T8-D T8-DP L » f ,n 
1-2 

T8-E 18.KB E79743-H] 
2-3 

T9-A J9-AA E80555-7-
1-2 

0-0.5 T f \ I r ~ 1 I v v . j 

I ? _ _ | l p U P - 1 7 E80535-inf~7_T7 
T9-A T9-AR j _ ^ r ^ < ft 

_T9-A T9-AC E80555-Q' 
1-2 

T9-B T9-RB p j 
2-3 

T9-B T9-RP F « n ^ g 

1-2 

T9-C T9-PA [ p c n ^ c f 
2-3 

0-0.5 
_T9-C I J9-CB E80555-SI , . 2 

,T9-C J9-CC E80555-fi f ~ T r 
-T9-D | 1 9 - i M ( . p g ^ c , | j ^ y -

1- 2 
2- 3 

T9-D J9-|)B E8055S-?" 
T9-D 19.DC E80555-3 
T9-E T9-FB E80555-1s"1 j i j 
T9-E T9-FC £80555-16 
iTO-C T1Q-CA E7993TT 

2-3 

TI l -A Tl l -AB £79555-19 
JJ1-A TI1-AP I P T O ^ C p 
Tl l -B Tll-RR 
JH-B Tll-RP 

0-0.5 
1-2 

T11-C T11-PR 

IE79555-15I 
|E79555-16| 

2-3 

E79555-9 : 
E79555-lo1 

TII-P T11-DR U ^ o c y ^ 

TH-D TH-DC £7955<i-fi 
1-2 

TU-E Tll-FR J P ™ ^ , 
2-3 

T13-A T13-AC £79453.'!' 
1-2 

T13-B 
T13-B 

j 13-BB E7945TT] • PCB, Lead. pH. TOP 

HJ-BC E794S3.9 2~1 

T13-D T13-PA 

J___U_T13-DC 

J_Z_L_LlJ7-AB 
;T17-B T17-RR 
T17-B 
T17-C 

T17-BC 

_T17-C^ 
T17-D 

T17-CB 

JT7-E 
T17-E 

T17-CC 
T17-DB 
T17-EB 
T17-EC 

E79452-16I 
E79452-18) 
.E79452-20I 

1-2 

E79452-13I 2~T 

Analytical Parameters 

SK-UliVlENT SAMPLES™ 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pH TOP 

_PCB, Lead. pR TOP 
PCB, Lead. pH. TOP 
PCB, Lead. pR TOP 
PCB, Lead. pH TOP 
PCB, Lead. pR TOP 

_ PCB, Lead. pR TOP 
_PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB. Lead, pR TOC 

_ PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 

^PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 
PCB, Lead. pH TOP 
PCB, Lead. pR TOP 
PCB, Lead. pH T O P 
PCB, Lead. pR TOP 
PCB, Lead. pH T O P 
PCB, Lead. pH T O P 
PCB, Lead. pR T O P 
PCB, Lead. pR TOP 
PCB, Lead. pR TOP 

PCB, Lead. pR TOP 
PCB, Lead. pH T O P 
PCB, Lead. pH TOP 
PCB, Lead. pH TOP 
PCB, Lead. pH TOP 

I Sampling Method j r > a t e 

SEP SAMP1.FR 
. SEP SAMPLER 
SEPSAMPIFR 

10/30/2000 

SEP SAMPLFR 
SEP SAMPLFR 

SEPSAMPIFR 
SEPSAMPIFR 

10/31/2000 
10/31/2000" • I i v f j w / n n i 

SE1JSAMP1.FR ' ~ 
_ SEP SAMPLER 
_ SEP SAMPLER 
SEP SAMPLFR 
_SEP SAMPLF.R 
SEP SAMPLFR 
SEP SAMPLFR 
SEP SAMPLFR 

11/10/2000 
j 1/10/200Q 

SfcJJ SAMPLFR m , ^ ^ -
SEPSAMP1.FR ' 
S_L> SAMPLER n m ^ r ^ n -
SEP SAMPLER l u n r ^ ^ 
SEPSAMPLKR 11/10/2000-
SEP SAMPLFR 11/10/2000" 
SEP SAMPLER WiO/iOm 
SEPSAMPIFR 

_SEP SAMPLER 
11/10/2000 
11/10/2000 

SEP SAMPLER H/1/200Q-
SEP SAMPLER 10/27/2OOO~ 
SEP SAMPLER • 
SEP SAMPLER 
SEP SAMPLER 

_SEP SAMPLER 

10/27/2000 
10/27/2000 
10/27/2000 

SEP SAMPLER 10/27/2000 
SEP SAMPLER j 0/27/2000 
S-U SAMPLER 1Q/27/20OO' 
SEDSAMPLER I 1Q/27/20OO 
SEP SAMPLER 10/25/2OOf) 
SbD SAMPLER 10/25/2000 
_EU SAMPLER 10/25/2000 
SEP SAMPLER 10/25/2000 

E79931-17I 1.2 
E79931-14I TJ~ 
E79931-15I 2-T 
E79932-7 1-2 

PCB, Lead. pH TOP 
PCB, Lead. pH TOP 
PCB, Lead. pH TOP 

_PCB, Lead. pR TOP 

SEP SAMPLER 1 1Q/25/2000 
SEP SAMPLER | 1Q/25/2000 
SEP SAMPLER 10/25/2000 
__0_SAMPLER 11/2/200O 

E79932-8 
E7993I-1J | 

_EDsAMFLER I 11/2^000 

E79931-8 
E79931-9 

PCB, Lead. pH TOP 
PCB, Lead pH TOP 

_ PCB, Lead. pR TOP 
PCB, Lead. pH T O P 
PCB, Lead, pH. TOP 

SEP SAMPLER J \ 1/2/200O 
SEP SAMPLER 11/2/2000 
SEP SAMPLER j 11/2/2000 

_SEP SAMPLER 
__SEP SAMPLER 

11/2/2000 
11/1/2000 

SEP SAMPLER 11/1/2000 
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Table 4-4 
Matteo Iron and Me tat 

Sediment Sample Summary Table 

Location I Sample ID 

T18-A T18-AB I E80833-2 I TT 
T18-A T18-AC E80833-3 W 
T18-B 
T18-C 
T18-C 
T18-C 
T18-D 
T18-D 
T18-E 
T18-E 
T19-A 
T19-A 

T18-BB 
T18-CA 
T18-CB 
T18-CC 
T18-DB 
T18-DC 
T18-EB 
T18-EC 
T19-AB 
T19-AC 

T19-B 
T19-C 

E80833-5 
IE80720-12I 
E80720-13 
E80720-14 
E80721-1QI 

[E80720-111 
E80721-7 
E80721-8 
E79931-5 
E79931-6 

T19-BC 
T19-CB 

E79931-3 
E79933-2 

2-3 
1-2 

T19-C T19-CC I E79933-3 I 2~T 
T19-D 
T19-E 

T19-DB 
T19-EB 

E79933-9 
E79933-5 

T19-E 
T20-A 
T20-A 
T20-B 
T20-B 
T20-C 

1-2 
1-2 

T20-D 
T20-D 
T20-E 
T20-E 
T21-A 
T21-A 
T21-C 

T19-EC 
T20-AB 
T20-AC 
T20-BB 
T20-BC 
T20-CC 
T20-DB 
T20-DC 
T20-EB 
T20-EC 
T21-AB 
T21-AC 
T21-CB 

T21-P 
T21-P 

T21-DB 
T21-DC 

E79933-6 
E79932-1 
E79932-2 
E79932-4 
E79932-5 
E79932-19I 

[E79932-15 
'E79932-16 
E79932-12 
E79932-13 
E80047-15 
E80047-16I 
E80047-17| 
E80047-12| 
E80047-13 

T21-E 
T21-E 

T21-EB 
T21-EC 

E80048-8 j 
E80048-9 I 

1- 2 
2- 3 

T22-E 
T22-E 

T22-AC 
T22-BB 
T22-CC 
T22-DB 
T22-DC 
T22-EB 
T22-EC 

E80554-11 
[E80554-13I 
E80721-4 

|E80554-16j 
1E80554-17I 
E80556-7 
E80556-8 

T23-A 
T23-A 
T23-A 

2-3 
1- 2 
2- 3 
1- 2 
2- 3 
1- 2 
2- 3 

T23-AB 
T23-AB 
T23-AC 

E81102-2 
E81103-4 
E81102-3 

T23-B T23-BB jE81102-5f 1-2_ 
T23-B T23-BC E81102X1 2~T 
T23-C T23-CA I E81107-8 0.0 s 
T23-C T23-CB E81109-9 1.9 
T23-D T23-DB I EXllO^-fl TJ 
T23-D I T23-DC I E81103^1 2 T 

Analytical Parameters 

SEDIMENT SAMPLES 
PCB, Lead, pH, TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pR TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 

PCB, Lead, 
PCB, Lead, 
PCB, Lead, 

« , TOC 
pH,TOC 

PCB, Lead, 
PCB, Lead, 
PCB, Lead, 

pH, TOC 
H, TOC 

pH, TOC 

PCB, Lead, 
PCB, Lead, 
PCB, Lead, 
PCB, Lead, 
PCB, Lead, 
PCB, Lead, 
PCB, Lead, 
PCB, Lead, 
PCB, Lead, 
PCB, Lead 
PCB, Lead, 
PCB, Lead, 
PCB, Lead 
PCB, Lead, 

>H, TOC 
>H,TOC 
« , TOC 
»H, TOC 
>H, TOC 
JLTOC 
>H, TOC 
>H,TOC 
>H, TOC 
>H, TOC 
« , T O C 
»H, TOC 
•H.TOC 
« , TOC 

TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 
PCB, Lead, pR TOC 

PCB, Lead, pR TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH, TOC 
PCB, Lead, pH, TOC 
PCB, Lead, pH, TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH, TOC 

PCB, Lead, pR TOC 
PCB, Lead, pH, TOC 

Sampling Method Date 

SEP SAMPLER I 1 l / i s / W T 
SEP SAMPLER l l / i ^ n n n 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 

11/15/2000 
11/13/2000 
11/13/2000 
11/13/2000 
11/14/2000 
11/13/2000 
11/14/2000 
11/14/2000 
11/1/2000 
11/1/2000 
11/1/2000 
11/1^000 

SEP SAMPLER ll/i/7onn 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 

11/1/2000 
11/1/2000 
11/1/2000 
11/2/2000 
11/2/2000, 
11/2721 
11/2/2000 
11/2/2000 
11/2/2000 
11/2/2000 
11/2/2000 
11/2/2000 
11/3/2000 
11/3/2000 
11/3/2000 
11/3/2000 
11/3/2000 

SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 

11/3/2000 
11/3/2000 
11/9/2000 
11/9/2000 

11/14/2000 
11/9/2000 
11/9/2000 
11/9/2000 
11/9/2000 

SEP SAMPLER 
SEP SAMPLER 

11/17/2000 
11/17/2000 

SEP SAMPLER | 11/17/2000 
SEP SAMPLER | 11/17/2000 
SEP SAMPLER j ll/17/2000( 
SEP SAMPLER 1 11/17/2000 
SEP SAMPLER I 11/17/2000 

T24-A T24-AB | E80318-8 I VI 
T24-A I T24-AC I E803"l8l9~l 
T24-B I T24-BB |E80318-11| U2 

PCB, Lead, pH, TOC 
PCB, Lead, pR TOC 
PCB, Lead, pH, TOC 

SEP SAMPLER J 11/8/2000 
SEP SAMPLER 
SEP SAMPLER 

11/8/20OO 
11/8/2000 
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Table 4-4 

Matteo Iron and Metal 
Sediment Sample Summary Table 

Location j Sample ID I Lab ID (Depth ( f t | 
bgs) 

T24-B [ T24-BC 
T24-D | T24-DB 
T24-D | T24-DC 
T24-E | T24-EB 
T24-E \ T24-EC 
T25-A | T25-AB 
T25-B { T25-BB 
T25-C | T25-CA 
T25-D | T25-DB 
T25-D | T25-DC 
T25-E I T25-EB 
T25-E | T25-EC 
T26-A | T26-AC 
T26-B | T26-BB 
T26-B | T26-BC 
T26-C 
T26-C 

T26-CB 
T26-CC 

T26-P | T26-DB 
T26-D | T26-DC 
T26-E | T26-EC 
T27-A 
T27-B 
T27-B 

T27-AC 
T27-BB 
T27-BC 

T27-C f T27-CB 

E80318-12I 2 T 
E80318-15I 1-2 
E80318-16| , 2-3 
E80556-4 I i T 
E80556-5 I 2~T 
E80556-2 I i T 

E80554-10I i T 
E80554-8 I f J o T 
E80554-5 I F T 
E80554-6 I 2~T 
E80554-2 I i T 
E80554-3 I 2-3 
E80047-3 2-3 
E80048-5 1-2 
E80048-6 1 2 T 
E80048-2 
E80048-3 
E80047-9 1-2 

E80O47-10| 2 T 
E80047-7 I 2~T 

E81103-201 
E81103-16 
E81103-17 2-3 
E81103-12I i T 

T27-C T27-CC IE81103-131 2 T 
T27-D T27-DB F81 ifrtJoT i T 
T27-D T27-DC |E81103-lb1 F T 
T27-_ T27-EB | E81103TI F T 
T27-E T27-EC F.8I103.7I 2 T 
T28-A T28-AB E80157^121 I T 
T28-A j T28-AC 
T28-B I T28^BB" 

]E80157-13. 
E80157-8 

T28-B I T28-BC I E80157T. 2 T 
T28-C T28-CC |E80157^16. 2̂ 3 
T28-D T28.PB | E80157T1 F T 
T28-E I T28-EB F«niS7.^1 F T 
T29-A T29-AB F80117"ZiT"j F T 
T29-A T29-AC 1 E80317-9 1 2-3 
T29-B I T29-BB Farm n.TT~T^ 
T29-B T29-BC 1 E80318-31 2 T 
T29-C T29-CB | E80318-5I F T 
T29-C T29-CC \ E80318-6~l 2 T 
T29-D 
T29-D 

T29-DB 
T29-DC 

E80317-5 
E80317-6 

T29-b T29-EB I E80317-2~r~iT 
T29-E T29-EC | E80317-3~i 2 T 
T30-A T30-AB E80720-2 1-7 
T30-A 
T30-B 

T30-AC I E80720-3 I 2 T 

T30-B 
T30-C 
T30-C 
T30-D 

T30-BB 
T30-BC 
T30-CB 
T30-CC 
T30-DB 

E80720-5 
E80720-6 

1- 2 
2- 3 

E80721^14j 
IE80721-15I 

E80720-8 

Analytical Parameters 

SEDIMENT SAMPLES 
PCB, Lead, pH. TOC~ 
PCB, Lead, pH, TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH, TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH, TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, P H , TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, 1 pH, TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead. pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead. pH. TOC 
PCB, Lead. pH. TOC 

PCB, Lead, pH. TOC 

Sampling Method j Date 

SEP SAMPLER I 11/»/->r^T 
SEDSAMPLER li/K/on™ 
SEP SAMPLER tl/»nnnn 
SEP SAMPLER 11/Q/^nn 

PCB, Lead. pH. TOC 
PCB, Lead, pH. TOC 
PCB, Lead, pH, TOC 

SEP SAMPLER Uioncnr, 
SEP SAMPLER 1 1 / O A ^ 

SEP SAMPLER i i f l n ^ ' 

SEP SAMPLER 11/9/2000 
SEP SAMPLER U™!"™ 

SEDSAMPLER M/onru^f 
SEP SAMPLER 
SEP SAMPLER 

11/9/2000 
11/9/2000 

SEP SAMPLER | 11/3/2000 
SEP SAMPLER | 11/3/2000 
SEP SAMPLER \ 11/3/2000 
SEP SAMPLER | 11/3/2000 ' 
SEP SAMPLER 11/3/2000 
SEP SAMPLER j 11/3/2000 
SEP SAMPLER imnnnn 
SEP SAMPLER | 11/3/2000 
SEP SAMPLER 
SEP SAMPLER 

11/17/2000 
11/17/2000 

SEDSAMPLER 11/l7/7onn 
SEDSAMPLER 11/17/7000 
SEDSAMPLER H/17/2000" 
SEDSAMPLER 11/17/2000" 
SEP SAMPLER J 11/17/7000" 
SEP SAMPLER I 11/17/2000 
SEP SAMPLER | ll/17/2000^ 
SEP SAMPLER | 11/6/2000 
SEP SAMPLER 
SEP SAMPLER 

11/6/2000 
11/6/2000 

SEP SAMPLER 11/6/2000 
SEP SAMPLER | 11/6/2000~ 
SEP SAMPLER II/6/260F 
SEP SAMPLER | ll/6/200o" 
SEP SAMPLER 1 11/8/2000" 
SEP SAMPLER 
SEP SAMPLER 

11/8/2000 
11/8/2000 

SEP SAMPLER | 11/8/2000 
SEP SAMPLER | 11/8/2000^ 
SEP SAMPLER 11/8/2000 
SEP SAMPLER 
SEP SAMPLER 

11/8/2000 
11/8/2000 

SEP SAMPLER 11/8/7000 
SEP SAMPLER 11/8/7000" 
SEP SAMPLER ll/n/70o7T 
SEP SAMPLER | 11/13/2000 
SEP SAMPLER 
SEP SAMPLER 

11/13/2000 

SEP SAMPLER 
SEP SAMPLER 
SEP SAMPLER 

11/13/2000 
11/13/2000 
11/13/2000 
11/13/2000 



Table 4-4 
Matteo Iron and Metal 

Sediment Sample Summary Table 

Location Sample ID LabID 
Depth (ft 

b£ s) 
Analytical Parameters Sampling Method | Date ~~ | 

T30-D T30-DC E80720-9 2-3 PCB, Lead, pH, TOC SED SAMPLER 11/13/2000 
T30-E T30-EB E80721-11 1-2 PCB, Lead, pH, TOC SED SAMPLER 11/13/2000 

SI SI E80721-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
S2 S2 E80721-20 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
S3 S3 E80721-19 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
S4 S4 E80721-17 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
S5 S5 E80721-18 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
S7 S7-A E81170-19 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/20/2000 
S7 SDUP-1 E81104-18 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/20/2000 
S8 S8-A E81170-16 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/20/2000 
S9 S9-A E81170-13 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/20/2000 
S10 S10-A E81170-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/20/2000 
S l l Sll-A E81170-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/20/2000 
S12 S12-A E81170-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/20/2000 
S13 S13-A E81170-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/20/7000 

Tl-A Tl-AA E81104-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/16/2000 
Tl-B Tl-B A E81104-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/16/2000 
Tl-C Tl-CA E81104-11 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/16/2000 
Tl-D Tl-DA E81104-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/1672000 
Tl-D TDUP-21 E81104-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/16/2000 
Tl-E Tl-EC E81104-16 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/16/2000^ 
T2-A T2-AA E79744-13 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2O0fl i T2-B T2-BA E79745-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T2-B T2-BB E79745-11 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T2-C T2-CA E79745-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T2-C T2-CC E79745-9 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T2-D T2-DA E79745-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/31/2000 
T2-D T2-DC E79745-6 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER* 10/31/2000 
T3-A T3-AA E80832-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/15/2000 
T3-B T3-BA E80832-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/15/2000 
T3-C T3-CA E80833-8 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/15/2000 
T3-C T3-CC E80833-10 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/15/2000 
T3-D T3-DA E8083'l*5 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/15/2000 
T4-C T4-CA E79744-16 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/30/2000 
T4-C TDUP5 E79744-19 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 10/30/2000 
T4-C T4-CC E79744-18 2-3 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/30/2000 
T4-D T4-DA E79744-20 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/30/2000 
T5-C T5-CA E79743-8 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/31/2000 
T5-D T5-DA E79743-5 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/30/2000 
T6-C T6-CA E79744-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/30/2000 
T6-D T6-DA E79744-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/30/2000 
T6-D T6-DC E79744-9 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/30/7000 
T7-C T7-CA E79745-13 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T7-D T7-DA E79745-16 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T7-E T7-EC E79743-13 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T8-C T8-CA E79743-20 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2000 
T8-C TDUP6 E79745-12 0-0.5 PCB, Lead, pH, TOC SEDSAMPLER 10/31/200^ 
T8-D T8-DA E79743-17 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/2()flJ 
T8-E T8-EC E79743-16 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/31/20(Kr 
T9-B T9-BA E80555-11 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/10/2000 

T l l - A T l 1-AA E79555-11 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/27/2000 

T l l - B Tl l -BA E79555-14 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/27/2000 

Tl l -C Tll-CA E79555-8 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/27/2000 

5/9 



M1M3.40091 

Table 4-4 
Matteo Iron and Metal 

Sediment Sample Summary Table 

Location Sample ID Lab ID 
Depth (ft 

bgs) 
. Analytical Parameters Sampling Method Date & 

SEDIMENT SAMPLES 
T l l - D Ti l -DA E79555-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/27/2000 
T l l - D TDUP4 E79555-7 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 10/27/2000 
Tl l -E Til-EC E79555-3 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/27/2000 
T13-A T13-AA E79453-3 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/25/2000 
TI3-A T13-AB E79453-4 1-2 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/25/2000 
T13-C T13-CA E79452-15 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/25/2000 
T13-D T13-DB E79452-19 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/25/2000 
T13-E T13-EB E79452-12 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/25/2000 
T13-R T13-RA E79452-21 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/25/2000 
T14-A T14-AA E78963-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-A T14-AB E78963-8 1-2 PCB, Lead, pH, TOC, Grain Size. SED SAMPLER 10/18/2000 
T14-A T14-AC E78963-9 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-B T14-BA E78963-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-B T14-BB E78963-5 1-2 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/18/2000 
T14-B T14-BC E78963-6 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-C T14-CA E78964-6 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-C T14-CB E78964-7 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-C T14-CC E78964-8 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-D T14-DA E78963-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-D T14-DB E78963-2 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
TH-D T14-DC E78963-3 2-3 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/18/2000 
T14-E T14-EB E78964-10 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T14-E T14-EC E78964-11 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T15-A T15-AA E78963-18 0-0.5 • / .. PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-A T15-AB E78963-19 : 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-A . T15-AC E78963-20 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-B T15-BA E78963-21 P-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-B T15-BB E78964-1 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-B T15-BC E78964-2 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-C T15-CA E78964-3 0-0.5 PCB, Lead,jpH, TOC, Grain Size SED SAMPLER 10/18/2000 
T15-C T15-CB E78964-4 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T15-C T15-CC E78964-5 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/18/2000 
T15-D T15-DA E78963-15 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-D T15-DB E78963-16 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-D T15-DC E78963-17 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-E T15-EB E78963-12 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T15-E T15-EC E78963-13 •2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/17/2000 
T16-A T16-AA E79452-1 0-0.5 PCB,-Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-A T16-AB E79452-2 1-2 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 10/26/2000 
T16-A TDUP3 E79452-4 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-A T16-AC E79452-3 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER .10/26/2000 
T16-B T16-BA E79452-8 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-B T16-BB E79452-9 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-B T16-BC E79452-10 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-C T16-CA E79452-5 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-C T16-CB E79452-6 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-C T16-CC E79452-7 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-D T16-DA E79453-6 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-D T16-DB E79453-7 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-D T16-DC E79453-8 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-E T16-EB E79453-10 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T16-E T16-EC E79453-11 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 10/26/2000 
T17-A T17-AA E79931-16 ; 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 

679 
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Table 4-4 
Matteo Iron and Metal 

Sediment Sample Summary Table 

Location | Sample ID Lab ID 
Depth (f t 

bgs) 
Analytical Parameters Sampling Method | Date | 

SEDIMENT SAMPLES 
T17-A T17-AC E79931-18 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T17-B T17-BA E7993I-13 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T17-C T17-CA E79932-6 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T17-D T17-DA E79932-9 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T17-D TDUP-9 E79932-10 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/2/2000 
T17-D T17-DC E79931-12 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T18-A T18-AA E80833-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/15/2000 
T18-B T18-BA E80833-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/15/2000 
T18-B TDUP-19 E80833-7 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/15/2000 
T18-B T18-BC E80833-6 2-3 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/15/2000 
T18-D T18-DA E80721-9 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/14/2000 
T19-A T19-AA E79931-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/1/2000 
T19-B T19-BA E79931-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/1/2000 
T19-B T19-BB E79931-2 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/1/2000 
T19-D T19-DA E79933-8 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/1/2000 
T19-D T19-DC E79933-10 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/1/2000 
T20-A T20-AA E79931-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T20-B T20-BA E79932-3 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T20rC T20-CA E79932-I7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 
T20-C TDUP-8 E79932-20 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/2/2000 
T20-C T20-CB E79932-18 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/2/2000 _ 
T20-D T20-DA E79932-14 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER l i / 2 / 2 0 0 d n 
T21-B T21-BA E80157-17 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/6/2000* 
T21-D T21-DA E80047-11 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/3/2000 
T21-E T21-EA E80048-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/3/2000 
T21-E TDUP11 E80048-10 0-0.5 PCB, Lead, pH, TOC SEDSAMPLER 11/3/2000 
T22-A T22-AA E80556-9 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T22-A TDUP-16 E80554-19 0-0.5 PCB, Lead, pH, TOC SED SAMPLER. 11/9/2000 
T22-A T22-AB E80556-10 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T22-B T22-BA E80554-I2 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T22-B T22-BC E80554-14 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T22-C T22-CA E8072I-2 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/14/2000 
T22-D T22-DA E80554-15 0-0.5 PCB,- Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T23-A T23-AA E81102-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/17/2000 
T23-B T23-BA E81102-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/17/2000 
T23-B TDUP-22 E81102-7 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/17/2000 
T23-D T23-DA E81102-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/17/2000 
T24-A T24-AA E80318-7 0-05 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/8/2000 
T24-B T24-BA E80318-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/8/2000 
T24-B TDUP14 E80318-13 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/8/2000 
T24-D T24-DA E80318-14 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/8/2000 
T25-A T25-AA E80556-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T25-B T25-BA E80554-9 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T25-C T25-CB E80554-7 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T25-D T25-DA E80554-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/9/2000 
T26-A T26-AA E80047-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/3/2000 
T26-A TDUP-10 E80047-4 0-0.5 PCB, Lead, pH, TOC SED SAMPLER ll/3/200a 
T26-A T26-AB E80047-2 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/3/20MH 
T26-B T26-BA E80048-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER ll/3/200W 
T26-C T26-CA E80048-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/3/2000 
T26-D T26-DA E80047-8 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/3/2000 
T26-E T26-EB E80047-6 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/3/2000 

T27-A T27-AA E81103-18 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/17/2000 
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Table 4-4 
Matteo Iron and Metal 

Sediment Sample Summary Table 

Location Sample ID Lab ID 
Depth (f t 

bgs) 
Analytical Parameters Sampling Method Date | 

SEDIMENT SAMPLES 
T27-A T27-AB E81103-19 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/17/2000 
T27-B T27-BA E81103-15 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/17/2000 
T27-C T27-CA E81103-11 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/17/2000 
T27-C TDUP-23 E81103-14 0-0.5 PCB, Lead, pH, TOC SEDSAMPLER 11/17/2000 
T27-D T27-DA E81103-8 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/17/2000 
T28-A T28-AA E80157-11 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/672000 
T28-B T28-BA E80157-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/6/2000 
T28-B TDUP12 E80157-10 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/6/2000 
T28-C T28-CA E80157-14 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/6/2000 
T28-C T28-CB E80157-15 1-2 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/6/2000 
T28-D T28-DA E80157-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/6/2000 
T28-D T28-DC E80157-6 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/6/2000 
T28-E T28-EC E80157-3 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/6/2000 
T29-A T29-AA E80317-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/8/2000 
T29-A TDUP13 E80317-10 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/8/2000 
T29-B T29-BA E80318-1 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/8/2000 
T29-C T29-CA E80318-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/8/2000 
T29-D T29-DA E80317-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/8/2000 
T30-B T30-BA E80720-4 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
T30-B TDUP-18 E80721-16 0-0.5 PCB, Lead, pH, TOC SED SAMPLER 11/13/2000 
T30-C T30-CA E80721-13 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
T30-D T30-DA E80720-7 0-0.5 PCB, Lead, pH, TOC, Grain Size SEDSAMPLER 11/13/2000 
T30-E T30-EA E80720-10 0-0.5 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
T30-E T30-EC E80721-12 2-3 PCB, Lead, pH, TOC, Grain Size SED SAMPLER 11/13/2000 
T3-E TDUP-20 E80832-10 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH SED SAMPLER 11/15/2000 
T13-E TDUP2 E79452-14 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH SED SAMPLER 10/25/2000 
T19-E TDUP-7 E79933-7 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH SED SAMPLER 11/1/2000 
T20-E T20-EA E79932-11 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH SED SAMPLER 11/02/00 
T25-E TDUP-15 E80554-18 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH SED SAMPLER 11/9/2000 
S14 S14 E81503-1 0-0,5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/28/00 

Tl-E Tl-E A E81104-14 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/16/00 
T2-E T2-EA E79745-1 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/31/2000 
T3-E T3-EA E80832-7 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/15/2000 
T4-E T4-EA E79744-1 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/30/2000 
T5-E T5-EA E79743-2 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/30/2000 
T6-E T6-EA E79744-4 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/30/2000 
T7-E T7-EA E79743-11 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/31/2000 
T8-E T8-EA E79743-14 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/31/2000 
T9-E T9-EA E80555-14 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/10/2000 

T1I-E Tll-EA E79555-1 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/27/00 
T13-E T13-EA E79452-11 2.0-2.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/25/00 
T14-E T14-EA E78964-9 1.0-1.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 10/18/00 
T15-E T15-EA E78963-11 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SEDSAMPLER 10/17/00 
T15-E TDUP-1 E78963-14 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SEDSAMPLER 10/17/2000 
T16-E T16-EA E79453-9 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SEDSAMPLER 10/26/00 
T17-E T17-EA E79931-7 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/01/00 
T18-E T18-EA E80721-6 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/14/00 
T19-E T19-EA E79933-4 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/01/00 
T21-A T21-AA E80047-14 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/03/00 
T22-E T22-EA E80556-6 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/09/00 
T23-E T23-EA E81103-3 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/17/00 
T24-E T24-EA E80556-3 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/09/00 
T25-E T25-EA E80554-1 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/09/00 
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Table 4-4 
Matteo Iron and Metal 

Sediment Sample Summary Table 

G Location Sample ID Lab ID 
Depth (ft. 

bes) 
Analytical Parameters Sampling Method - Date | 

SEDIMENT SAMPLES 

T26-E T26-EA E80047-5 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/3/2000 

T27-E T27-EA E81103-5 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Gram Size SED SAMPLER 11/17/2000 

T28-E T28-EA E80157-1 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/6/2000 

T29-E T29-EA E80317-1 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SED SAMPLER 11/8/2000 

T30-AA T30-AA E80720-1 0-0.5 VOC, SVOC, PPCB, METALS, TOC, pH, Grain Size SEDSAMPLER 11/13/2000 

9/9 
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TABLE 5-1 
Maltro Iron and Metal 

PCB Excnducci bl Shallow SoO 

| Sample f ample ID I Lab ID Date Depth 1 Aroclor 124 8 Aroclor 123 4 Aroclor 1261 3 Total Aroclo r Residential Non Residentia 1 Field i 
| Location ft | mg/kg mg/kg mg/kg mg/kg Criteria 
BNew Jcrse 0.49 2 > 0.5 ppm g 

1 SS22 SS22B E78043-1 1 10/2/2000 1-1.5 0.035 U 6 0.035 U 6 S Yes 1 1 SS22 
SS22C 10/10/2000 2-2.5 Yes 1 1 SS22 

SS22D E78671-I 10/11/2000 3-3.5 0.036 U 0-28 0.036 U 0.28 0.28 0^8 No 1 
8 S22N1 S22N1A 9/14/2000 0-03 Yes B 
I - S22N3 S22N3A 9/29/2000 0J>S Yes 

| S22N6 S22N6A 10/2/2000 0-0.5 Yes | S22N6 
S22N6B E79272-7 10/24/2000 1-1.5 0.047 U 0.047 U 0.047 U 0.047 U 0.047 V 0.047 U 

I S22N9 - S22N9A 10/2/2000 0-0.5 Yes | 

8 S22N12 
S22N12A 10/4/2000 . 0-0.5 Yes 1 

8 S22N12 S22NI2B E79272-5 10/24/2000 1-1.5 0.042 U 1.200 J 0.260 J 1.46 mmem 1.46 ' 8 S22N12 

S22N12C E85530-K 2/6/2001 2-2.5 0.037 U 0.25 0.037 U 0.25 0.25 0.25 
| S22N1S S22N15A E78266-8 10/5/2000 0-0.5 0.038 U 21 0.038 U 21 * Yes 

1 S22N18 S22N18A 10/5/2000 0-03 Yes | 1 S22N18 
S22NI8B E79272-3 10/24/2000 3-3.5 0.045 U 0.045 U 0.045 U 0.045 V 0.045 U 0.045 U . 

9 S22N21 S22N2IA 10/5/2000 0-03 Yes | 

I S22N24 
S22N24A 10/6/2000 0-0.5 Yes i I S22N24 S22N24B 10/12/2000 1-13 Yes 

I S22N24 
S22N24C 
S22NE6A 

E79272-1 
E78265-12 

10/24/2000 
10/5/2000 

2-23 
0-03 

0.040 U 
- 0.039 U 

0.040 U 0.096 0.096 0.096 • 0.096 

I S22NE6 22NE6B E79272-1I 10/24/2000 1-13 0.035 U 039 0.035 U 
3 

039 039 039 
Yes 

i 22ME12 22NE12A ' 10/6/2000 0-0.5 Yes i 22ME12 
22NEI2B E79272-9 10/24/2000 1-1.5 0.042 U 037 0.11 0.48 0.48 0.48 

S22E1 S22E1A 9/14/2000 0-03 Yes 
S22E3 S22E3A 9/29/2000- 00.5 Yes 

S22SE6 

S22SE6A 10/5/2000 0-03 Yes 
S22SE6 S22SE6B E79140-2 10/19/2000 1-1.5 0.038 U 3.5 1.8 53 

S22SE6C E79I40-3 10/19/2000 2-2.5 0.040 U 0.41 0.092 0.502 0.502 
S22SE6D E85530-12 2/6/2001 3-3.5 0.039 U 0.11 0.039 U 0.11 0.11 0.11 

S22SE12 
22SEI2A E78372-4 10/6/2000 0-03 0.040 U 9.6 0.040 U 9.6 Yes 

S22SE12 22SE12B E78964-18 10/19/2000 1-1.5 01036 U 0.24 0.13 037 037 037 S22SE12 

22SE12C E78964-I9 10/19/2000 2-2.5 0.035 U 024 0.063 0303 0303 0303 
22SE18 22SE18A E78373-9 10/10/2000 0-03 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U No 
S22S1 S22SIA 9/14/2000 0-03 Yes 
S22S3 S22S3A 9/29/2000 0-0.5 Yes 1 

S22S6 

S22S6A 10/2/2000 0-0.5 Yes 
S22S6 S2256B E79140-8 10/20/2000 1-1.5 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U S22S6 

S22S6C E79140-9 10/20/2000 2-23 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 
S22S6 

PCBDUP9 E79140-10 10/20/2000 2-23 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 
S22S9 S22S9A 10/2/2000 0-0.5 Yes 

S22S12A E78266-3 10/4/2000 0-0.5 0.037 U 15 0.037 U 15 Yes 
| S22S12 S22S12B E79140-6 10/20/2000 1-13 0.035 U 0.044 0.035 U 0.044 0.044 0.044 

S22S12C E79140-7 10/20/2000 2-2.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 
S22S15 S22S15A 10/5/2000 0-03 Yes 

S22S18A 10/5/2000 0-0.5 Yes 
S22SI8 S22S18B E79140-4 10/19/2000 1-1.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 

S22S18C E79140-5 10/19/2000 2-2.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U j S22S21 S22S21A E78265-10 10/5/2000' 0-0.5 0.035 U 0.28 0.1 038 038 038 No 
S22S30 S22530A E78373-17 10/10/2000 0-0.5 0.036 U 0.072 0.036 U 0.072 0.072 0.072 No 

S22SW6A 10/5/2000 0-0.5 Yes | 
S22SW6 S22SW6B E78964-22 10/19/2000 1-1.5 0.035 U 0.035 V 0.035 U 0.035 U 0.035 U 0.035 U S22SW6 

S22SW6C E79140-1 10/19/2000 2-23 0.037 U 0.037 U ' 0.037 U 0.037 U 0.037 U 0.037 U I 
22SW12A 10/6/2000 0-03 Yes I 

j 22SWI2 22SW12B E78964-20 10/19/2000 1-13 0.042 U 0.066 i 0.042 U 0.066 0.066 0.066 
22SW12C E78964-21 10/19/2000 2-23 0.038 U 12 0.270 J i:47 malum 1.47 1 22SW12D E85530-13 06-FEB-01 3-33 0.052 U 2.8 0.45 J 3.25 ?%sia-a2@jB% 

S22W1 S22W1A E76840-1 9/14/2000 0-0.5 0.037 U 4.8 i 0.63 5.43 ®jK5,43ij*}fti ' Yes I 
PCBDUP3 
S22W3A 

E76840-4 9/14/2000 
Q/?Q/?ftnA 

0-03 0.036 U 4.4 J 0.71 5.11 

S22W3 

S22W6 

S22W3B 
S22W3C 
S22W6A 

E78964-16 
E78964-17 

10/19/2000 
10/19/2000 
10/2/2000 

1- 13 
2- 2.5 
0-03 

O.036 U 
0.035 U 

0.036 U 
0.035 U 

0.036 U 
0.035 U 

0.036 U 
0.035 U 

0.036 U 
0.035 U 

0.036 U 
0.035 U 

Yes | 

S22W9 

S22W12 

S22W9A 
S22W9B 
S22W9C 

S22WI2A 

E78964-14 

E78964-15 

10/2/2000 
10/19/2000 
10/19/2000 
10/4/2000 

0- 0.5 
1- 1.5 
2- 23 
0-03 

0.036 U 
0.036 U 

0.036 U 
0.036 U 

0.036 U 

0.036 U 
0.036 U 
0.036 U 

0.036 U 
0.036 U 

0.036 U 
0.036 U 

Yes 1 

Yes 8 

[ S22W15 -

S22W18 

S22W21 -

S22MV6 

22NWI2 -

22NW18 " 

SS25 -

S22W15A 
S22W15B 

S22WI5C 
S22WI5D 
S22WI8A 

S22W21A 
S22W21B 
S22NW6A I 
22NW12A 

22NW12B I 
22NW18A 

SS25B 
SS25C 

E78964-12 
E78964-13 

E78671-6 
278265-11 

179272-19 
E78373-8 

E76418;! 

10/5/2000 
10/12/2000 
10/19/2000 
10/19/2000 
10/5/2000 
10/5/2000 

10/11/2000 
10/5/2000 
10/6/2000 

10/24/2000 
10/10/2000 
9/7/2000 
9/7/2000 

0- 03 

1- 13 
2- 2.5 
3- 3.5 
0-0.5 

0- 0.5 
1- 13 
0-03 
0- 0.5 
1- 1.5 
0- 03 
1- 1.5 
2- 23 

0.037 U 
0.036 U 

0.0351) 

0.035 U 

0.044 U 
0.033 U 

0.034 U 

0.12 
0.036 U 

0.035 U 
0.41 J 

0.044 U 
0.096 J 

0.12 

0.037 U 
0.036 U 

0.035 U 

0.1 J 

0.044 U 
0.082 

0.034 U 

0.12 
0.036 U 

0.035 U 
0.51 § 

0.044 U 
0.178 

0.12 

0.12 
0.036 U 

0.035 U 

0.044 U 

0.178 

0.12 

0.12 
0.036 U 

0.035 U 

031 • 

0.044 U 
0.178 

0.12 

Yes I 
Yes 1 
Yes I 

Yes I 
Yes I 
No 8 
No 1 
Yes 1 

No 
Yes 
No 



MIM3.40096 o 
TABLE 5-1 

Matteo Iron and Metal •' 
PCB Elceeduco bl SbaBow Sofl 

ft • Sample Sample ID Lab ID Date DepOi Aroclor 1248 Aroclor 1254 Aroclor 1260 Total Aroclor Residential Non Residential Field * j 
Location ft mg/kg mg/kg mg/kg mg/kg Criteria Criteria Screening | 

New Jeise> Soil Cleanup Criteria 0.49 . 2 > 0.5 ppm £ 
S25NI S25N1A 9/7/2000 0-0.5 Yes j 
S25N3 S25N3A E76419-20 9/7/2000 00.5 0.035 U 0.054 0.035 U 0.054 0.054 0.054 No 1 

I S25N6 
, S25N6A 10/4/2000 0-0.5 Yes I S25N6 

S25N6B E78671-9 10/11/2000 1-1.5 0.037 U 0.086 0.038 0.124 0.124 0.124 No 

I S25N9 S25N9A E78265-5 10/5/2000 0-0.5 0.034 U 0.0891 0.034 U 0.089 0.089 0.089 No 

3 S25NE6 
S25NE6A 10/4/2000 0-0.5 Yes 

3 S25NE6 S25NE6B 10/11/2000 1-13 Yes 3 S25NE6 
S25NE6C 10/12/2000 2-2.5 Yes 

3 S25NE6 

S25NE6D E79272-13 10/24/2000 3-3.5 0.035 U 0.039 0.035 U 0.039 0.039 0.039 
S25NE8 S25NE8A E78266-6 10/5/2000 0-0.5 0.037 U 0.11 J 0.037 U 0.11 0.11 0.11 No 
S25E1 S25E1A 9/7/2000 0-0.5 Yes 
S25E3 S25E3A 9/7/2000 0-0.5 Yes 
S25E5 S25E5A 9/8/2000 0-0.5 Yes 
S25E7 S25E7A E76418-5 9/8/2000 0-0.5 0.034 U 0.16 0.056 0.216 0.216 0.216 No 

S25SE6 

S25SE6A 10/4/2000 0-0.5 Yes 

S25SE6 
S25SE6B 10/12/2000 1-1.5 Yes S25SE6 
S25SE6C E79140-19 10/20/2000 2-2.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 

S25SE6 

S25SE6D E79140-20 10/20/2000 3-3.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035-U 0.035 U 

S25SE0 S25SE0A 10/5/2000 0-03 Yes S25SE0 
S25SE0B 10/12/2000 1-1.5 Yes 

S25S1 S25S1A 9/7/2000 0-03 Yes 
S25S3 S25S3A E76419-2! 9/7/2O0O 0-0.5 0.035 U 0.2 0.035 U 0J 0.2 0.2 No 

S25S8 
S25S8A 10/5/2000 0-03 Yes S25S8 
S25S8B E7867I-1J 10/12/2000 1-1.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U No 

S25S10 S25S10A E78266-10 10/5/2000 0-0.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 V No 
S25W1 S25W1A 9/7/2000 0-03 Yes 
S25W4 S25W4A 9/7/2000 0-0.5 Yes 

S26N1 
S26N1A E76234-7 9/5/2000 0-0.5 0.036 U 2.1 0.036 U 2.1 . Yes 

S26N1 S26N1B 9/6/2000 1-1.5 Yes S26N1 

S26N1C E76419-22 9/7/2000 2-2.5 0.038 U 2.6 0.038 U 2.6 S^5*2j6^*feP No 

S26N2 
S26N2A 9/6/2000 0-0.5 Yes S26N2 
S26N2B 9/7/2000 1-13 Yes 

S26N3 S26N3A E76234-I 9/6/2000 0-0.5 0.037 U 0.11 0.037 U 0.11 0.11 0.11 ' No 
S26N1I S26N11A 1O/5/2O0O 0-0.5 Yes 
S26N13 S26NI3A 10/5/2000 0-03 Yes 
S26NE2 S26NE2A 9/6/2000 0-0.5 Yes . 
S26NE4 S26NE4A 9/8/2000 0-0.5 Yes 

S26NE6 
S26NE6A 9/8/2000 00.5 Yes 

S26NE6 S26NE6B E78671-8 10/11/2000 1-1.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U No 
PCBDUP8 E78671-10 10/11/2000 1-1.5 0.050 U 0.050 U 0.053 0.053 0.053 0.053 

S26NE9 S26NE9A E78043-7 10/2/2000 0-03 0.036 U 0.08 0.064 0.144 . 0.144 0.144 No 
S26NE0 S26NE0A 10/4/2000 0-03 Yes 
S26EI S26E1A E76235-3 9/5/2000 0-03 0.037 U 0.12 0.037 0 0.12 0.12 0.12 No 
S26E5 S26E5A E764I8-7 9/8/2000 0-0.5 0.038 U 0.2 0.038 U 0.2 0.2 0.2 No | 
S26E7 S26E7A E76418-9 9/8/2000 0-03 0.036 U 0.15 0.036 U 0.15 0.15 0.15 No 8 
S26S1 S26S1A E76235-2 9/5/2000 0-03 0.036 V 0.7 0.036 U 0.7 0.7 No 9 
S26W1 S26W1A 9/5/2000 0-0.5 Yes I S26W1 

S26W1B . 9/6/2000 1-1.5 Yes 8 
S26W2 S26W2A E76235-1 9/6/2000 0-03 0.036 U 0.18 J 0.036 U 0.18 0.18 0.18 No I 

S26NW2 S26NW2A 9/6/2000 00.5 Yes 1 

S26NW4 
1 

S26NW4A 9/8/2000 00.5 Yes | 
S26NW4 

1 
S26NW4B 10/11/2000 1-1.5 Yes 
S26NW4C E78671-12 10/12/2000 2-2.5 0.036 U 7.7 D 0.036 U 7.7 Yes 

S26NW6 S26NW6A E764I8-I3 9/8/2000 0-0.5 00351) 0.059 J 0.035 U 0.059 0.059 0.059 No 
26NW1I 26NW1IA E78265-7 10/5/2000 0-0.5 0.050 U 2 0.65 2.65 Yes 

-SS27 
SS27C E76235-7 9/6/2000 2-23 0.034 U 0.034 V 0.034 U 0.034 U 0.034 U 0.034 U No 

PCBDl'PI E76234-2 9/6/2000 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 
S27N1A 9/5/2000 0-03 Yes 

S27N1 S27N1B 9/6/2000 1-13 Yes 
S27N1C E76235-8 9/6/2000 2-2.5 0.034 U 0.08 0.034 U 0.08 0.08 0.08 No 
S27N2A 9/6/2000 0-0.5 Yes 

S27N2 
S27N2B E76418-4 9/7/2000 1-1.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U Yes 

PCBDUP2 E76418-2 9/7/2000 1-13 0.035 U 0.41 0.035 U M l 0.41 0.41 

• 
S27N2C 9/8/2000 2-23 Yes 

S27NE2 S27NE2A 9/6/2000 0-0.5 Yes 

S27E1 S27E1A E76234-8 9/5/2000 0-0.5 0.035 U 1.1 0.035 U 1.1 1.1 Yes S27E1 
S27E1B E76235-1 9/6/2000 1-13 0.035 U 0.092 0.035 U 0.092 0.092 0.092 No 

S27E2 S27E2A E76235-6 9/6,2000 0-03 0.035 U 0.22 0.035 U 0.22 0.22 0.22 No 
S27SE3 S27SE3A 9/7/2000 0-0.5 Yes 

S27SE5A E76418-12 9/8/2000 0-0.5 0.034 U 0.12 J 0.034 U 0.12. 0.12 0.12 Yes 
S27SE5 27SE5B E79140-17 10/20/2000 1-1.5 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 

27SE5C E79140-I8 10/20/2000 2-2.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 
S27SE7 S27SE7A E76418-I0 9/8/2000 0-0.5 0.034 U 0.11 J 0.034 U 0.11 0.11 0.11 No 

S27SIA 9/5/2000 0-03 Yes 
S27S1 S27S1B 9/6/2000 1-1.5 Yes 1 S27S1 

S27S1C E76235-9 9/6/2000 2-23 0.036 U 0.036 U 0.036 U 0.036 U . 0.036 U 0.036 U No | 
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• TABLE 5-1 ' 
Matteo Iron and Metal 

PCB Exceedance! tn Shallow SoB 

| Sample ~ j Sample ID 1 Lab I D | Date Depth Aroclor 1248| Aroclor 125 4 Aroclor 126 0 Total Aroclc •r Residentia Non Residentia 1 Field 
| Location | | | ft mg/kg I mg/kg mg/kg mg/kg Criteria Criteria 
jJNew Jerse a 0.49 2 
| S27S2 S27S2A E76235- 9/6/2000 0-0.5 0.034 U 0.12 0.034 U 0.12 0.12 0.12 N o 
I S27S5 S27S5A E76418-1 1 9/8/2000 0-0.5 0.039 U . 0.41 0.039 U 0.41 0.41 0.41 " Yes 

S27S7 S27S7A 9/8/2000 0-0.5 Yes S27S7 
S27S7B E78671-1 1 10/12/2000 1-1.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U N o 

S27S0 S27S0A 10/4/2000 0-0.5 Yes 1 

S27S12 S27S12A 10/5/2000 0-0.5 Yes I 
jj S27S14 S27S14A 10/5/2000 O-OJ Yes 

S27S14B E78671-5 10/11/2000 1-1.5 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U N o 
S27S16 S27S16A ' E78266-1 10/5/2000 0-0.5 0.035 U 0.035 U 0.081 0.081 0.081 0.081 N o 

S27SW2 S27SW2A 9/6/2000 0-03 Yes 
S27SW4 S27SW4A 9/8/2000 M . 5 Yes 

| S27SW6 
S27SW6A 9/8/2O0O 0-0.5 Yes 

| S27SW6 27SW6B E79140-1 ) 10/20/2000 1-13 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 

| 27SW6C E79140-K > 10/20/2000 2-2.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 

1 S27W1 
S27W1A 9/5/2000 0 -03 

Yes 1 S27W1 S27W1B 9/6/2000 1-13 Yes 
S27W1C E76235-K 9/6/2000 2 -23 0.035 U 0.054 J 0.035 U 0.054 . 0-054 0.054 N o 

S27W2 S27W2A 9/6/2000 0-03 Yes 
S27W2B E76235-1 9/6/2000 1-13 0.034 U 0.067 J 0.034 U 0.067 0.067 0.067 N o 

S27W3 S27W3A 9/6/2000 0-03 
" Yes 

S27NW2 S27NW2A 9/67000 0 -03 Yes 
SS28 SS28B 9/7/2000 1-13 Yes 

SS28C 9/7/2000 2-2.5 Yes 
S28N1 S28NIA 9/7/2000 0-0.5 Yes I 
S28N3 

S28N8 

S28N3A 

S28N8A 

E76419-19 

E78373-7 

9/7/2000 

10/10/2000 

0-03 

0-0.5 

0.038 U 

0.035 U 

0.11 

0.16 J 

0.038 U 

0.035 U 

0.11 

0.16 

0.11 

0.16 

0.11 

0.16 

No 1 
N o ( 

S28E1 

S28E2 

S28E1A 

S28E2A 

E76418-3 9/7/2000 

9/7/2000 
0-0.5 

0-03 

0.038 U 13 D J 0.038 U 13 Yes U 

Yes I 
S28E2B E 7 9 2 7 M 7 10/24/2000 1-13 0.035 U 0-O35U 0.035 U 0.035 U 0.035 U 0.035 U 

S28S1 

S28S2 

S28S3 

S28SIA 

S28S2D 

S28S3A 

9/7/2000 

9/8/2000 

9/7/2000 

0-0.5 

3-33 

0-03 

Yes | 

Yes I 

S28S5 S28S5A 

S28S7A 
9/8/2000 

9/8/2000 

0-0.5 

0-03 

Yes I 

Yes 1 

Yes | 
S28S7 S28S7B 10/12/2000 1-13 Yes 

S2857C E79140-13 10/20/2000 2-23 0.036 U 0.036 U 0.036 U 0.036 U . 0.036 U 0.036 U 
S2857D E79140-14 10/20/2000 3-3.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 

S28SO S28S0A 10/4/2000 0-0.5 Yes 
S28S12 S28S12A 10/5/2000 0 0 . 5 

Yes 
S28S14 S28S14A 

S28S14B E78671-4 
10/5/2000 

10/11/2000 
0- 0 3 

1- 1.5 0.035 U 
.Yes 

S28S16 

S28SW5 

S28SJ6A 

S28SW5A 

E78265-5 9/5/2000 

9/8/2000 

0 -03 

0-03 

. 0.036 U 0.058 J 
0.035 U 

0.044 

0.035 U 

0.102 

0.035 U 

0.102 

0.035 U 

0.102 

N o 

N o 

S28SW7A 9/8/2000 0 0 3 
Yes 

Yes 
9 S28SW7 S28SW7B 10/12/2000 1-13 Yes 

j . S28SW7C E79I40-11 10/20/2000 2 -23 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 

S28SW0 
S28SW7D 

S28SW0A 

E79140-12 10/20/2000 

10/4/2000 

3-33 

0-03 

0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 

28SW12A 10/5/2000 0-03 
Yes 

Yes 
28SW12 28SWI2B E78671-3 10/11/2000 1-13 0 .037U 1.4 D 1.6 3 Yes 

28SW14 

28SW12C 

28SW12D 

28SW14A 

E79273-14 

E78266-9 

10/12/2000 

10/24/2000 

10/5/2000 

2- 2 3 

3- 3 3 

0-03 
0.035 U 

0.037 U 

0.035 U 

0 11 J 

0.035 U 0.035 U 0.035 U 0.035 U 
Yes 

28SWI6 

S28W1 

28SW16A 

S28W1A 

E78265-6 10/5/2000 

9/7/2000 

0-03 

0-03 

0.035 U . 0.08 
0.051 

0.045 

' 0.161 

0.125 

0.161 

0.125 

0.161 

0.125 
No 0 
No I 
Yes 1 

Yes 1 

Y o 1 

S28W3 S28W3A 9/7/2000 0 0 3 

No 0 
No I 
Yes 1 

Yes 1 

Y o 1 
S28W5 

S28W7 

S28W5A 

S28W5B 

S28W7A 

E79272-15 

E76418-8 

9/8/2000 

10/24/2000 

9/8/2000 

0- 0 3 

1- 13 

0-03 • 

0.044 U 

0 038 U 

0.15 0.044 U 0.15 0.15 0.15 

No 0 
No I 
Yes 1 

Yes 1 

Y o 1 

S28NW4 -

S28NW6 " 

SS34 -

S34N1 

S34N3 

S34N6 " 

S28NW4A 

S28NW4B 

S28NW6A 

SS34B 

SS34C 

S34N1A 

S34N3A . 

S34N3B 

S34N3C 

S34N6A * -

E78671-7 

E76418-6 

E78510-7 

E79274-7 

E85530-9 

=78372-1 " 

9/8/2000 

10/11/2000 

9/8/2000 

10/2O000 

10/10/2000 

9/14/2000 

9/29/2000 

10/23/2000 

2/6/2001 

10/6/2000 " 

0- 0 3 

1- 1 3 

0- 0.5 

1- 13 

2- 2 3 

0-0.5 

0- 0 3 

1- 1.5 

2- 2.5 

0^ )3 ' 

0.040 U 

0.035 U 

0.034 U 

0.037 U 

0.044 U 

0.035 U 

0.06 

0.035 U ' 

0.034 U 

8.7 D 

1.8 D 

0.038 U 

0.040 U 

0.035 U " 

0.034 U 

1.8 D 

0.98 D 

0.06 

0.035 U 

0.034 U 

10.5 i 

2.78 * 

0.23 

0.06 

0.035 U 

0.034 U 

tmmm 

0-23 

0.06 

0.035 U 

0.034 U 

• • ' * 2 ; 7 8 ; : - T ; ~ 

No I 
Yes | 

No 1 
No 1 
Y« I 
No 

Yes 

Yes 

S34NE6 

S34E1 " 

S34E3 

S34E6 -

S34E9 ~ 

S34NE6A 

S34NE6B 

S34NE6C I 

S34E1A " 

S34E3A 

S34E6A 

S34E6B 

S34E9A 

E79274-5 

:85530-10 

E79274-3 

10/6/2000 

10/23/2000 

2/6/2001 

9/14/2000 

9/29/2000 

9/79/2000 

10/23/2000 

10/5/2000 

0- 0.5 

1- 1.5 

2- 2.5 

0-0.5 " 

0-0.5 

0- 0.5 

1- 13 

0-0.5 

0.037 U 

0.044 U 

0.035 U 

6.2 D 

24 D 

0.035 U 

1.5 D 

8.2 D 

0.035 U 

7.7 I 

3 2 J 

0.035 U 0.035 U 

S ^ ? 3 2 3 ^ a g i 

0.035 U 

No 

Yes 

Yes I 

Yes 1 
Yes 1 

Yes 1 
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TABLE 5-1 
Matteo Iron and'Metal 

PCB Eiccedncts to Shallow SeB 

| Sample 1 Sample ID Lab ID Date | Depth Aroclor 124 ! Aroclor 125< 1 Aroclor 12K 1 Total Arocloi ' Residential Non Residentia] Field 
Location | 1 « mg/kg mg/kg mg/kg mg/kg Criteria 

0.49 2 

S34E12 S34E12A 10/672000 0-0.5 Yes S34E12 
S34EI2B E79274-1 10/23/2000 1-1.5 0.035 U < 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 

S34SE6 S34SE6A E78372-2 10/6/2000 0-0.5 0.038 U 0.038 U 0.038 U 0.038 U 0.038 U 0.038 U No S34SE6 
PCBDUP7 E78372-5 10/6/2000 0-0.5 0.037 U . 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 

S 34SE12 
• 34SEI2A 10/10/2000 0-03 Yes 

S 34SE12 34SE12B E79274-9 10/23/2000 1-1.5 0.037 U 0.65 0.98 1.63 tfe^iK63!S3E 1.63 
34SE12C E85530-8 2/6/2001 2-2.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 

S34SE15 S34SE15A E78510-2 10/10/2000 0-0.5 0.039 U 0.13 0.14 0.27 0.27 0.27 No 
S34S1 S34S1A E76840-3 9/14/2000 0-0.5 0.035 U 0.18 0.038 0-218 0.218 0-218 / No 
S34S6 S34S6A E78510-3 10/10/2000 0-03 0.036 U 0.036 U 0.054 0.054 0.054 0.054 No 

S34W1 S34W1A E76840-2 9/14/2000 0-03 0.038 U 0.5 J 0.083 0.583 0383 No S34W1 
S34W1B E85530-7 2/6/2001 1-13 0.036 U 0.036 U 0.036 U 0.036 U 0.036 u 0.036 U 

1 S34W3 S34W3A E85530^ 2/6/2001 0-0.6 0.038 1) 2.2 D 0-31 D 2.51 msstssmt 
1 SS35 SS35B 10/20000 1-13 Yes 1 SS35 

SS35C E78510-8 10/10/2000 2-23 0.036 U 0.036 V 0.036 U 0.036 V 0.036 U 0.036 U No 

| S35N1 

S35N1A 9/14/2000 0-03 Yes 

| S35N1 S35N1B E79274-11 10/23/2000 1-13 0.036 U 3.8 D 36D 39.8 
S35N1C E79273-1 10/23/2000 2-2.5 0.034 U 0.034 U 3.8 D 3.8 
S35N1D E85530-3 2/6/2001 3-3.5 0.038 U 0.038 V 0.038 U 0.038'U 0.038 V 0.038 U 

S35N3 S35N3A E77892-5 9/29/2000 0-03 0.042 U 2.11X1 0.85 D 2.95 No S35N3 
S35N3B E85530-4 2/6/2001 1-1.5 0.039 U 0.043 0.041 0.084 0.084 0.084 

S35N6 S35N6A E85530-5 2/6/2001 0-0.5 0.045 U 0.045 U 93 0.3 0.3 03 

S35E1 S35E1A 9/14/2000 0-03 Yes S35E1 
S35E1B E79273-4 10/23/2000 1-1.5 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 

S35E3 S35E3A . E77892-7 9/29/2000 0-0.5 0.038 U 0.038 U O.038 U 0.038 U 0.038 U 0.038 U No 

S35S1 S35S1A 9/14/2000 0-0.5 Yes S35S1 
S35S1B E79273-2 10/23/2000 1-1.5 0.037 U 0.037 U 0.037 U 0.037 V 0.037 U 0.037 U 

S35S3 S35S3A E77892-6 9/29/2000 0-0.5 0.038 U 0.2 J 0.066 0.266 0-266 0.266 No 

S35W1 
S35W1A 9/14/2000 0-03 Yes 

S35W1 S35W1B E79273-6 10/23/2000 1-1.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U S35W1 

S35W1C E79273-7 10/23/2000 2-2.5 0.038 U 0.1 0.068 0.168 0.168 0.168 
S35W3 S35W3A E77892-4 9/29/2000 0-0.5 0.038 U 034 J 0.18 0.72 0.72 No 
PCB 1 PCB 1A E77893-2 9/28/2000 0-03 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U No 
PCB 2 PCB2A E77893-5 9/28/2000 0-0.5 0.042 U 0.042 U 0.042 U 0.042 U 0.042 U 0.042 U No 
PCB 3 PCB3A E77893-4 9/28/2000 0-0.5 0.044 U 0.044 U 0.044 U 0.044 U 0.044 U 0.044 U No 
PCB 4 PCB 4A E77893-3 9/28/2000 0-03 0.038 U 0.15 J 0.091 J 0.241 0.241 0.241 No 
PCB 5 PCB5A E77893-6 9/28/2000 0-0.5 0.039 U 0.14 J 0.14 0.28 0.28 0.28.- No 

PCB 6 PCB 6A E77893-9 9/28/2000 0-0.5 0.038 U 0.093 0.06 0.153 0.153 0.153 No 
PCB DUP4 E77893-11 9/28/2000 0-0.5 0.039 U 0.123 0.1 J 0.22 0.22. 0O2 

PCB 7 PCB7A E77893-10 9/28/2000 0-0.5 0.038 U 0.038 U 0.05] 0.051 0.051 0.051 No 
PCB 8 PCB8A E77S92-3 10/29/2000 0-0.5 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U No 
PCB 9 PCB9A E77893-7 9/28/2000 0-0.5 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U No 
PCB 10 PCB 10A E77893-1 9/28/2000 0-0.5 0.038 U 0.071 0.057 0.128 0.128 0.128 No 

PCB11A 9/28/2000 0-03 Yes 

9 PCB 11 PCB11B 10/20000 1-1.5 Yes 
PCB11C 10/10/2000 2-23 Yes 

1 PCB11D E78671-2 10/11/2000 3-33 0.037 U 0.098 0.0433 0.141 0.141 0.141 No 

1 PB11NIA 9090000 0 0 3 , Yes 
j PB11N1 PB11N1B E85530-11 2/6/2001 1-13 0.044 U 20 D 4.1 - 24.1 

PB11N1C E79273-11 10040000 2-23 0.040 U 0.054 0.040 u 0.054 0.054 0.054 

PB11E1 
PBI1E1A 9090000 0-03 

0.038 U 0.038 U 
Yes 

PB11E1B E79273-9 10040000 1-13 0.038 U 0.038 U 0.038 U 0.038 U 0.038 U 0.038 U 
Yes 

PB11E3 PB11E3A E78043-5 10OO000 0-03 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U No 
PB11SI PB11S1A E77893-15 9090000 0-0.5 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U No 
PB11S3 PB11S3A E78043-4 10OO000 0-03 0.040 U 0.095 J . 0.056 0.151 0.151 0.151 No 

PB11W1 PB11W1A E77893-17 9090000 0-0.5 0.042 U 1 0.46 1.46 1 1.46 Yes 
PB11W1B E79273-10 10040000 1-1.5 0.039 U 0.01 0.074 0.174 0.174 0.174 

PB11W3 PB11W3A E78266-7 10/50000 0-0.5 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U No 
PllN'VS P11NW3A E78372-3 10/60000 0-0.5 0.040 U 0.0513 0.05 0.101 0.101 0.101 No 

PCB12A E77893-8 9080000 0-0.5 0.160 U 3 J 032 3M Yes 
PCB12B 10OO000 1-1.5 Yes 

PCB 12 . PCB12C E78510-6 10/10/2000 2-23 0.77 D 4.6 J 0.64 6.01 Yes 
PCB 12D 10/11/2000 3-3.5 Yes 
PCB12E 10/120000 4-4.5 Yes 

PB12N1 PB12N1A E77892-9 9090000 0-05 0.042 U 0,49 0.12 0.61 0.61 Yes 
PCBDUP5 E77892-8 9090000 0-03 0.041 U 0.47 0.12 039 0.59 

PB12N3 PB12N3A 10/20000 0-03 Yes 
PB12E1 PB12E1A 9090000 0-03 Yes 
PBJ2E3 PB12E3A E78043-3 10/20000 0-0.5 0.040 U 0.0563 0.045 0.101 0.101 0.101 No 
P12SE2 P12SE2A 10/60000 0-0.5 Yes 
PB12S1 PB12S1A . 9090000 0-03 Yes 
PB12S3 PBI2S3A E78043-10 100/2000 0-0.5 0.053 U 30 0.053 U 30 Yes 
PB12S6 PBI2S6A E78043-6 10/20000 0-03 0.039 U 0.087 0.11 0.197 0.197 0.197 No 
P12SW6 P12SW6A 10/50000 0-03 Yes 
PI2SW9 P12SW9A 10/60000 0-0.5 Yes 
PB12W1 PB12W1A 9090000 0-03 Yes 
PB12W3 PBI2W3A 10/20000 0-03 Yes 
PB12W6 PB12W6A E78043-9 10/2/2000 0-03 0.050 U 33 16 49 i Yes 
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TABLE 5-1 
Matteo htm andMetal J "v.-. . •-

PCB Eiceedances io ShaDow Soil ' : ^ : , r ^ - - ; v ^ ; V ^ r ; - : : - ; / * ' ^ : 

Sample Sample ID Lab ID Date Depth Aroclor 1248 Aroclor 1254 Aroclor 1260 Total Aroclor Residential Non Residential Field 
Location ft mg/kg mg/kg mg/kg mg/kg Criteria Criteria Screening 

New Jersey Soil Cleanup Criteria 0.49 2 > 03 ppm 

1 PB12W9 PB12W9A E78266-2 10/4/2000 003 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U No 1 PB12W9 
PCBDUP6 E78266-4 10/4/2000 0-0.5 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 

P12NW6 P12NW6A 10/5/2000 0-03 Yes 
PCB13A 9/28/2000 0-03 Yes 

PCB13 PCB12B 10/20000 1-1.5 Yes 
PCB13C E78510-5 10/10/2000 2-2.5 0.037 U 0.058 J 0.047 0.105 0.105 0.105 No 

PB13N1 PB13N1A E77892-10 9/29/2000 0^)3 0.0421) 0.042 U 0.042 U ' 0.042 U 0.042 U 0.042 U Yes 

PB13N3 
PB13N3A 10/20000 0-0.5 Yes PB13N3 
P13N3B E78510-4 10/10O000 1-1.5 0.037 U 0.054 J 0.074 0.128 0.128 0.128 No 

PB13N6 PB13N6A E78043-8 10OO000 0-03 0.036 U 035 0.12 0.67 0.67 No PB13N6 
P13N6B E85530-1 2/6O001 1-1.5 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 

P13N9 P13N9A E85530-2 2/6O00I ' 0-0.5 0.041 U 0.041 U 0.058 0.058 0.058 0.058 

• 
P13N9 

PCBDUP1 E85530-15 2/6O001 0-0.5 0.040 U 0.088 J 0.059 0.147 0.235 0.146 
P13NE4 P13NE4A E78265-8 I0/5O000 0-03 0.040 U 0.040 U 0.040 U 0.040 I) 0.040 U 0.040 V No 
PB13E1 PB13EIA E77893-12 9080000 04)3 0.043 U 0.043 U 0.046 0.046 0.046 0.046 No 
PB13S1 PB13S1A E77893-14 9090000 0-0.5 0.042 U 0.12 0.082 0.202 0.202 0.202 No 
PB13W1 PB13WIA E77893-13 9090000 0-03 0.043 U 0.081 0.071 0.152 0.152 0.152 No 
P13NW6 P13NW6A E78265-9 10/50000 00.5 0.040 U 0.067 0.040 U 0.067 0.067 0.067 No 
PCB 14 PCB I4A E77893-16 9090000 0-0.5 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U No 
PCB 15 PCB15A E78266-1 10/40000 0-0.5 0.0361) 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U No 
PCB 16 PCB16A 10/100000 00.5 Yes 
P16SE3 P16SE3A E78510-1 10/10/2000 . 0-0.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U No 
PCB 17 PCB17A E78373-10 I0/10O000 00.5 0.042 U 0.26 0.1 036 036 036 No 
PCB 18 PCB18A 10/100000 0-0.5 Yes 

P18SW3 P18SW3A E78373-16 10/10/2000 00.5 0.036 U 0.064 J 0.036 U 0.064 0.064 0.064 No 
PCB 19 PCB19A E78373-11 10/100000 0-03 0.0381) 0-220 J 0.081 0301 0301 0301 No 
PCB20 PCB20A E78373-12 10/100000 00.5 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 U No 
PCB21 PCB21A E78373-15 10/100000 0-0.5 0.048 U 1.8 0.76 236 Yes 
PCB22 PCB22A E78373-13 10/100000 0-0.5 0.040 U 0.26 0.13 039 039 039 No 
PCB23 PCB23A E78373-14 10/100000 0-0.5 0.038 U | 0.038 U 0.038 U 0.038 U 0.038 U 0.038 U No 

Notes: 

• Shaded total values meet or exceed NJ . Residential Soil Criteria, and/or Non-Residential Criteria as indicated. 
- Bold values indicate concentrations above Method Detection Limit (MDL). 
• All results in mg/kg. 
- U = Not detected above the Contract Required Quantitation Limit (CRQL). 
- ) * * Estimated concetration 
- PCB Screenings with Immunoassay kits result Yes (X).5 mg/kg);or No (<0 J mg/kg) 
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SAMPLE LOCATION GP-OI 

TABLE 5-2 
Matteo Iron and Metal 

Surface Soil Sample Results (0-2 ft) from the Scrapyard - Residential Criteria (RSCC 
GP-02 OP-03 OP-04 OP-05 OP-05 OP-06 GP-07 OP-07 OP-07 OP-08 GP-09 OP-10 

SAMPLE ID GP-OIA GP-02A GP-03A GP-04A OP-05A OP5C GP-06A GP-07A OP7C DUPE 02 OP-08A GP-09A GP-1 OA 
LAB ID E76579-I 

9/11/2000 
E76579-3 
9/11/2000 

E76579-5 
9/11/2000 

E76579-7 
9/11/2000 

E76579-9 NI2323-21 E76579-11 E76579-13 NI2322-6 N12323-30 E72117-15 E76579-17 E76579-I9 
DATE 9/11/2000 9/11/2002 9/11/2000 9/11/2002 9/11/2000 9/11/2000 9/11/2000 

SAMPLE INTERVAL (BOS) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 1.5-2 0-0.5 1.5-2 1.5-2 
ANALYTE-
Pesticide & PCB 

NJDEP 
Residential Result Result Result Q D Result Result Result Q D 

Dieldrin 0.0034 U 0.017 U 0.0035 U 
Aroclor 1242 

0.019 U 0.0041 U 
0.034 U 0.17 U 

NA 0.038 U NA 
0.041 U 

NA 
0.035 U 

0.0036 I f 
0.017 U 

0.018 U 
0.018 U 1 

0.019 U 
0.036 U 0.18 U 0.19 U Aroclor 1248 0.49 

0.49 
0.034 U 0.17 U 0.041 U 0.035 U 0.017 u 0.018 U 1 0.036 U 0.18 U i;4 Aroclor 1254 0.035 U 0.035 U 0.38 U 0.19 0.018 U 1 0.036 U 0.18 U 0.63 Aroclor 1260 0.49 

0.49 
0.035 U 0.035 U 0.017 U 0.018 U 1 0.07 0.18 U 

Total Aroclor 0.079 0.035 U 0.18 U 
Result Result Result Q D Result Result Result Q D 

Aluminum NC 
14 

3.930 2450 5,130 3160 3170 4350 2.630 Antimony 0.36 39.2 •;44:6U, 
17.9 

Arsenic 20 
700 

2.9 7.8 12.6 23.S 
28.3 19.5 22 U 23 U I A 771 . Beryllium 2 

39 
0.05 U 0.23 J 0.04 U 0,43 J 031 U 037 U 1 0.2 J 

13.1 
Cadmium 0.06 U 0.06 U 0.46 034 U 037 U 1 
Copper 600 

NC mm*.* 1.810 . • 1.260 
100,000 

Iron 
Lead 

5.800 2,660 38.900 5080 

Manganese 154 
1 H 

359 
S93108 

35,8 
3.:*,i.3.950,i 

584 
4.9 

Mercury 14 
250 

0,09 mam 0,032 U 1J 0.35 0.034 U I 1.7 
8.5 

Nickel 
Silver 

3.2 J 4,3 U 0.86 110 
2.4 

695 J 
Sodium 
Thallium 

NC 
2 

37.4 19.9 U 540 U 
I U 

510 U 
1.1 U 

570 U 
1.4 

753 
0.75 U 0.75 U 0.78 U ).95 J 1.1 U 1 0.78 

176 
v& 5,9 -
*4jm.: 

1.500 71.7 924 
Result Result Result _2_D 7.7 7.8 

NA 
NA 

NA 
5.6 

NA NA 

Notes: 

- • NJDEP RSCC - New Jersey Residential Soil Cleanup Criteria (NJ.A.C. 7:26D 5/99) compounds not listed did not exceed soil cleanup criteria in any sample 
- Shaded values exceed New Jersey Residential Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
- All results in mg/kg. 
- U - Not detected above the Contact Required Quantitation Limit (CRQL). 
- J • Estimated value, below the CRQL. 
* D - Sample diluted.' 
-NA -Not Available. 
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SAMPLE LOCATION 
SAMPLE ID 0P-12A 

T A B L E 5-2 

Matteo Iron and Metal 

Surface Soil Sample Results (0-2 f t ) f r o m the Scrapyard - Residential Cr i te r ia (RSCC) 

QP-12 | GP-12 | - GP-13 | GP-14 | GP-14 I OP-15" I G P - 1 6 
OPDUP1 GP 12D GP-13A QP-14A OP 14D OP-15A OP-I6A 

GP-17 
OP-17A 

GP-18 
GP-I8A 

GP-19 
GP-I9A 

GP-20 
GP-20A 

LAB ID N1313-10 N12322-8 N1314-5 NI314-8 N12322-10 NI3I4-I1 NI315-3 N1315-6 NI315-9 
DATE 10/23/2001 10723/2001 10/23/2001 4/11/2002 

N13I3-I 
10/23/2001 10/23/2001 10/23/2001 10/23/2001 

SAMPLE INTERVAL (BOS) 0-1 1.5-2 1.5-2 0.3-0.8 0.3-0.8 0.5-1 0.5-1 

Pesticide St PCB 

NJDEP 
Residential Result Result _Q_D Result Q P Result Result Result Q D Result Q D 

0.042 0.0038 L) 0.0039 U 1 0.0034 U 1 0.0035 U I 0.0036 U I 0.0040 U I 0.0039 U 1 
0.038 U 0.017 U 1 0.039 U 1 0.035 U 1 0.036 U 1 0.04 U I .0.039 U 1 

Aroclor 1248 0.039 U I 0.037 U 1 0.017 U I 
S8g!S2;08!SSrSg5 

0.038 U I 0.039 
0:038 U 0.017 U 1 

^fe !42 :9 fg f50 

U I 
I)J I !20 

0.034 U 1 0.035 U 1 . 0.04 U 1 
• 3 D J i lO 0.18 J 1 ' 0.86 J 1 

-.9.95-.D i 
0.039 U I 

Aroclor 1260 &*ji%8lSDjS10 ^j jy-3:2' D'SIO »3;52K3ai5 ; -0.72 P , 10 •:.;-.:;:-7.4- p.y.20 -. - . ' : 3 D 10 0.24 0.56 ; J i 0.04 U I 0.039 U I 
0.49 v'36. 

Q D Result Q D Q D Q D Result Q D Result Q D Q D Q D Result Q U Q D 
NC NA 

Antimony 

Barium 
Beryllium 0.56 U 
Cadmium 39 NA 

NA 
NA 

Copper NA 

o 
Iron _ NC NA NA NA 21000 NA NA NA 

Manganese NC NA 273 NA 
Mercury NA NA NA 
Nickel 19.8 NA NA 
Silver NA NA NA NA 
Sodium 560 U 1 520 U NA 
Thallium NA NA 

1,500 NA 
Soil Characteristic! Result Result Q D Result Q D Result Q D Result Q D 
EtL 7.56 7.97 7.52 7.99 7.17 
Cyanide (ms/kg) NA NA NA NA 

Notes! 
- • NJDEP RSCC a New Jersey Residential Soil Cleanup Criteria (N.J.A C. 7:26D 5/99) compounds not listed did not exceed soil cleanup criteria in any sample. 
- Shaded values exceed New Jersey Residential Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
• Bold values indicate concentrations above MDL. 
- All results in mg/kg. 
- U • Not detected above the Contact Required Quantitation Limit (CRQL). 
- J " Estimated value, below the CRQL. 
- D • Sample diluted. 
- NA - Not Available. 
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TABLE 5-2 

Matteo Iron and Metal 

SAMPLE LOCATION OP-21 OP-22 OP-23 GP-24 GP-24 OP-25 OP-25 GP-26 GP-27 GP-28 GP-29 GP-29 GP-30 
SAMPLE ID OP-21A OP-22A GP-23A OP-24A GP24D OP-25A GP25D OP-26A GP-27A OP-28A GP-29A GP-DUP3 OP-30A 

LAB ID N1313-7 NI314-I4 NI405-1 N1405-4 N12322-12 N1405-7 N12322-I4 N1405-10 NI405-13 N1405-15 NI405-18 N1409-7 N1409-1 
DATE 10/23/2001 10/23/2001 10/24/2001 10/24/2001 4/11/2002 10/24/2001 4/11/2002 10/24/2001 10/24/2001 10/24/2001 10/24/2001 10/24/2001 10/24/2001 

SAMPLE INTERVAL IBCS) 0-0.5 0-0.5 0.3-0.8 0.5-1 1.5-2 0.5-1 1.5-2 2 0-0.5 0-0.5 1-1.5 1-1.5 0-0.5 

ANALYTE NJDEP 

Pesticide & PCB Residential Result Q D Result Q D Result Q D Result Q Result Q Result Q D Result Q D Result Q D Result Q Result Q D Result Q D Result Q D Result 0 D 

Dieldrin 0.042 0.0038 U 1 0.0038 U 1 0.0041 U 1 0.0039 U NA 0.0042 U 1 NA 0.004 U 1 0.0038 U 0.0035 U 1 0.0037 U 1 0.0035 U 1 010035 U 1 
Aroclor 1242 0.49 0.038 U 1 0.038 U 1 0.039 U 0.017 U 0.042 U 1 18 U 1 0.04 U 1 0.038 U 0.036 U 1 0.037 U 1 0.035 U 1 0.036 U 1 
Aroclor 1248 0.49 0.038 U 1 0.041 U 1 0.017 U 0.042 U 1 18 U 1 0.04 U 1 0.038 U 0.036 U 1 0.037 U 1 0.035 U 1 0.036 U 1 
Aroclor 1254 0.49 0.038 U 1 0.038 U 1 0.041 U 1 0.42 J 0.0493 0.042 U 1 18 U 1 0J2 1 0.038 U 0.036 U 1 0.037 U 1 0.035 U 1 2:6 D J 10 
Aroclor 1260 0.49 0.049 J 1 0.039 U 0.0444 2.1 U 50 0.0195 1 0.04 U 1 0.038 U 0.036 U 1 0.037 U 1 0.035 U I :•- 0.89 DJ.ilO 
Total Aroclor 0.49 mmmum 0.049 0.0937 0 0.0195 0J2 0 . 0 0 0 

Metals Result Q D Result Q D Result Q D Result Q Result Q Result Q D Result Q D Result Q D Result Q Result Q D Result 0 O Result Q D Result Q D 
Aluminum NC . NA 2.100 1 25,700 1 14,200 3650 6,710 1 3050 1 4,430 1 2,620 3,440 1 3,610 1 2,380 1 4,520 1 
Antimony 14 NA 1 J 1 I.I U 1 U 1 5.2 J 1 0.45 U 0.45 U 1 1.4 J 1 0.93 J 1 .865 .-i'l 
Arsenic 20 NA 2.6 I *te;s :20:4?i; iK:'. ' l 10.7 4.6 15.2 1 1.4 1 14.5 1 1.7 J 3.4 1 3.1 1 2.7 1 ^ ^ . - . ; 5 S ::.,.;-:i 
Barium .700 NA 14.8 J 1 . . i ^ i w i O i i U M iiassaa.6o;j& 51.5 529 1 21 U 1 66.3 1 15.8 J 20.3 J 1 20.6 J 1 13.6 J 1 166 1 
Beryllium • 2 NA 0.09 J 1 0.12 J 1 0.13 J 0.53 U 0.21 J 1 0.52 U 1 0.21 J 1 0.06 J 0.14 J 1 0.17 J 1 0.1 J 1 0.09 J 1 
Cadmium 39 NA 0.12 J 1 11.2 1 7.7 1 12.1 1 0.52 U 1 2.2 1 0.06 U 0.17 J 1 0.12 J 1 0.07 U 1 5.7 1 

600 NA 5.1 J 1 mMtvA 42.6 3.7 1 121 1 43 J 4.9 J 1 3.4 J 1 3.2 J 1 
Iron NC NA 4,030 1 100,000 1 54,600 12500 69J00 1 3710 1 13,400 1 3,660 5,480 1 5,060 1 4,540 1 55,500 1 
Lead ' 400 NA 85.5 1 158 imm&m 3.8 1 12.4 21.6 1 161 1 44.5 1 ..assojoo^y-iii? 
Manganese NC NA 38.6 1 724 1 511 134 397 1 27 1 205 1 13.9 41.9 1 42.8 1 28.3 1 374 1 
Mercury 14 NA 0.06 J 1 5.1 5 1.8 0.23 3.7 5 0.034 U 1 0.66 1 0.04 U 0.04 J 1 0.04 U 1 0.03 U 1 2.5 2 
Nickel 250 NA 2.7 J 1 mmmmm 66 20.9 138 1 4.5 1 14.9 1 2.2 J 3.8 J 1 3.5 J 1 2.4 J 1 173 1 
Silver 110 NA 0.21 J 1 i a J l 5.1 1.) U 1.2 J 1 1 U 1 0.17 J 1 0.15 U 0.15 U 1 0.15 U 1 0.15 U 1 1.7 J 1 
Sodium NC NA 20.5 U 1 963 J 1 34.5 J 530 U 56.5 J 1 520 U 1 51.5 J 1 59.5 J 32.4 J 1 20.8 U 1 71.2 J 1 2111 J 1 
Thallium 2 NA NA NA NA 1.1 U NA 1 U 1 NA NA NA NA NA NA 
Zinc 1.500 NA 18.8 1 MM2.0M 175 175 1 318 1 10.2 78.8 1 32.9 1 18.5 1 s;,;;i;;;-i83o;;; 
Soil Characteristics Result 0 D Result Q D Result Q D Result Q Result Q Result Q D Result Q D Result 0 D Result 0 Result Q D Result Q D Result Q U Result Q D 
pH NC 7.18 1 6.11 1 7.73 1 12.32 NA 7.76 1 NA 1 5.93 1 4.95 6.15 1 5.78 1 5.59 1 8.15 1 
Cyanide (mg/kg) NC NA 0.05 U 1 0.64 1 0.05 U NA 0.38 J 1 NA 0.05 U 1 0.05 U 0.05 U 1 0.05 U 1 0.05 U 1 0.05 U 1 

Notes: 
- • NJDEP RSCC - New Jersey Residential Soil Cleanup Criteria (NJ.A.C. 7:26D 5/99) compounds not listed did not exceed soil cleanup criteria in any sample. 
• Shaded values exceed New Jersey Residential Soil Cleanup Criteria (NJ.A.C 7:26D 5/99). 
• Bold values indicate concentrations above MDL. 
• All results in mg/kg. 
- U - Not detected above the Contact Required Quantitation Limit (CRQL). 
• J - Estimated value, below the CRQL. 
- D - Sample diluted. 
-NA -Not Available. 
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TABLE 5-2 
Matteo Iron and Metal 

Notes: 
- • NJDEP RSCC - Now Jersey Residential Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds not listed did not exceed soil cleanup criteria In any sample. 
- Shaded values exceed New Jersey Residential Soil Cleanup Criteria (NJ.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
- All results in mg/kg. 
• U - Not detected above the Contact Required Quantitation Limit (CRQL). 
- J • Estimated value, below the CRQL. 
-D » Sample diluted. 
-NA-Not Available. 



HA-5A 

TABLE 5-2 
Matteo Iron and Metal 

Surface Soil Sample Results (0-2 ft) from the Scrapyard - Residential Criteria (RSCC) 
HA-6A HA-7A HA-8A HA-8B HA-9A HA-I0B HA-I3A 

HA6A HA7A HA8B HA9A HA I0B HA 12A 
N12323-I7 

HA I2B 
NI6274-7 

HA 13A 

LAB ID NI2323-1 N12323-3 N12323-7 N12323-9 N16274-9 NI2323-11 N16274-7 
6/14/2002 

N12323-13 
4/11/2002 

NI2323-19 
4/11/2002 DATE 4/11/2002 4/11/2002 4/11/2002 6/14/2002 4/11/2002 4/11/2002 

0-0.5 
4/11/2002 

0-0.5 
6/14/2002 

0-SAMPLE INTERVAL (BGS) 0-0.5 0-0.5 0-0.3 0-0.5 0-0.5 0-0.5 0-0.5 -0.5 0-0.5 

ANALYTE 
Pesticide & PCB 

NJDEP 
Ruidentlal Result Q D Result _Q_D Q D Result Q P Result "QTD Result Q D Result Result Q D Result Q Result Q D Result Q D Q D 

Dleldtin 0.042 NA NA NA NA NA NA NA NA NA 

Aroclor 1242 0.49 0.017 U 1 0.017 U 1 0.039 U 1 0.017 U 0.02 U 1 0.034 U 0.017 U 0.02 I) I 0.037 U 1 0.0I8 U I 

Aroclor 1248 0.017 U 1 0.017 U 1 0.039 U 1 0 . 0 1 7 U 1 0.034 U 0.017 U 0.02 U 1 0.037 U 1 

0.OI8 U I 0.071 R6/?4iK:;Ml 0.017 U 0.22 J l 0.0905 

Aroclor 1260 0.49 0.017 U 0.018 U 1 ^ • • 2 - S i S 5 0.21 J 1 0.02 U I 0.14 J 0.017 U 0.02 U I 0.12 J I 0.076 

0.49 0.2301 0.071 0.34 

Q D Result JQ_D Result Q D Result Q P Q|D Q D Result Q D Result Result Q Result Q P Result Q D Q D 

Aluminum NC NA NA NA NA NA NA NA 

Antimony NA NA NA 

Arsenic 20 
Barium NA NA 

Beryllium NA NA NA 

Cadmium NA NA NA 

Copper NA NA NA 

Iron NC NA NA 

Lead 
Manganese NC NA NA NA NA NA 

Mercury NA NA NA NA . 

Nickel NA NA NA 

Silver NA NA NA 

NC NA NA NA NA 

Thallium NA NA 

1,500 NA NA NA NA 

Soil Characteristics Q P Q P Result Result Q P OTP Result Q Result Q D Q P 

pH NC NA NA 8.98 6.76 NA 5.26 

NC NA NA NA NA NA 

Notes: 
• * NJDEP RSCC - New Jersey Residential Soil Cleanup Criteria (N J.A.C. 7:26P 5/99) compounds not listed did not exceed soil cleanup criteria in any sample. 

.- Shaded values exceed New jersey Residential Soil Cleanup Criteria (NJ.A.C 7:26P 5/99). 
• Bold values indicate concentrations above MPL. 
- All results in mg/kg. 
- U - Not detected above the Contact Required Quantitation Limit (CRQL). 
- J - Estimated value, below the CRQL. 
r D » Sample diluted. 
• NA-Not Available. 
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TABLE 5-3 
Matteo Iron and Metal 

Surface Soil Sample Results (0-2 f t) f rom the Scrapyard - Non-Residential Criteria (NRSCC) 
_ OP-02 | OP-03 | OP-04 | OP-OS | JjP-03 | J3P-Q6 [ OP-07 " | OP-d7~ 

Notes: 
• • NJDEP NRSCC - New Jersey Non-Residential Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds not listed did not exceed soil cleanup criteria In any sample. 
- Shaded values exceed New Jersey Non-Residential Soil Cleanup Criteria (NJ.A.C 7:26D J/99). 
• Bold values indicate coocentrations above MDL. 
• All results in mg/kg. 
- U - Not detected above the Contact Required Quantitation Limit (CRQL). 
- J - Estimated value, below the CRQL. 
• D - Sample diluted. 
- NA - Not Available. 
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TABLE 5-3 
Mateo Iron and Metal 

Surface Soil Sample Results (0-2 ft) from the Scrapyard - Non-Residential Criteria (NRSCC) 

• • NJDEP NRSCC - New Jertey Non-Resldenlial Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds not listed did not exceed soil cleanup criteria in any sample 
• Shaded values exceed New Jersey Non-Residential Soil Cleanup Criteria (N J.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
• All results in mg/kg. 
- U - Not detected above the Contact Required Quantitation Limit (CRQL). 
- J • Estimated value, below the CRQL. 
• D - Sample diluted; 
- NA - Not Available. 

© 

© 
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TABLE 5-3 

Malleo Iron and Metal 

N o l t i : 

- • NJDEP NRSCC -New Jersey Non-Residential Soil Cleanup Criteria (N.IA.C. 7:26D 5/99) compounds nol lined did not exceed soil cleanup criteria In any sample. 
- Shided values exceed New Jersey Non-Residenlial Soil Cleanup Criteria (NJ.A.C 7.-26D 5/99). 
- Bold values Indicate concentrations above MDL. 
- All results In mg/lc|. 
- U - Not detected above the Contact Required Quanlilatlon Limit (CRQL). 
- J - Estimated value, below the CRQL. 
• D - Sample diluted. 
• NA - Not Available. 
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TABLE 5-3 
Matteo Iron and Metal 

Surface Soil Sample Results (0-2 f l ) from the Scrapyard • Non-Rwldenl l»l Criteria {NRSCC) 
SAMPLE LOCATION GP-30 GP-31 OP-31 GP-32 GP-32 OP-32 GP-33 OP-33 I IA - I HA-1 1IA-2 I IA-3 

SAMPLE ID CP 30D GP-3IA OP-DUP4 OP32A GP32B DUPE0I GP33A GP33B I I A - I A GPDUP2 1IA-2A I IA-3A 
LAB ID NI2322-I6 N 1409-1 N1409-8 N12323-24 NI6274-6 NI2323-29 NI2323-26 N16274-3 N1314-12 N I 3 I 3 - I I N I529- I N1529-3 
DATE 4/11/2002 10/24/2001 10/24/2001 4/1 1/2002 6/14/2002 4/II/2002 4/11/2002 6/14/2002 10/23/2001 10723/2001 10/26/2001 10/26/2001 

SAMPLE INTERVAL (BGS/ 1.5-2 0.3-0.8 0.1-0.8 0.5- 1 1.5-2 1.5-2 0.5 - 1 1.5-2 0-0.5 0-0.5 0-0.5 0-0 5 
ANALYTE NJDEP Son-

Pesticide & PCB Rilidenlial Resull Q D Result Q D Resull Q Rcsuh Q D Resull Q Resull Q D Resull Q D Resull Q D Result Q D Resull Q D Result 0 D Result Q D 
Dieldrin 0.18 NA 0.0037 U 1 0.0036 U NA NA NA NA NA 0.004 U I 00036 U 1 0.0046 1 0.0037 U 1 
Aroclor 12-12 2 17 U 1 0.037 U 1 0.036 U 17 U 1 NA 17 U 1 0018 U 1 35 U 1 0 04 U I 0 036 U 1 0035 U 1 0017 U 1 
Aroclor 1248 2 17 U 1 0.037 U 1 0.036 U 17 U 1 NA 17 U 1 0018 U 1 35 U 1 0 04 U I 0.036 U 1 0035 U 1 0 037 U 1 
Aroclor 125-4 2 0.327 1 0.43 J 1 0.3 J 0.321 1 NA 17 U 1 1.06 2 35 U 1 4.4 I) 10 1.7 l)J 2 0.035 U 1 0.037 U 1 
Aroclor 1260 2 17 U 1 0.48 J 1 0.38 17 U 1 NA 17 U 1 1.32 2 35 U 1 3 D M 0 2 1> 2 0.035 U 1 0.38 DJ 5 
Total Aroclor 2 0.327 0.91 0.68 0.321 NA 0 •SW,2.38HH- 35 U 1 •,i -7.4 3,7 '.- 0 0.38 
M t l i l i Result Q D Result Q D Resull Q Resull Q D Resull Q Resull 0 13 Resull Q D Resull 0 O Result Q D Resull Q D Result Q D Result Q L> 
Aluminum NC 4,030 1 4,040 1 3,540 3,500 1 1,920 3,200 1 7,670 1 1,960 1 NA N A 2,320 1 2,400 2 
Antimony 3-10 5.7 1 169 1 34 24.8 1 0.63 J 1.1 U 1 11.7 1 1.2 J 1 NA NA 1 J 1 9.5 J 2 
Arsenic 20 2.2 1 ••Sim 22.2J-L. I 9.9 5.9 1 0.68 U 1.6 1 10.6 1 0.74 U 1 NA NA 2.8 1 21.6 • 2 
Ha/ium 42,000 37 1 99.8 1 129 88.1 1 11.3 J 21 U 1 663 1 14.6 J 1 NA NA 19 1 1 . . ^ 

316 1 
Beryllium 2 0.57 U 1 0.08 J 1 0.19 J 0.47 U 1 0.13 J 0.53 U 1 0 54 U 1 0.15 J 1 NA NA 0.2 J 1 0.14 1 1 
Cadmium 100 0 57 U 1 2.4 1 4.6 1.4 1 0 08 U 0.53 U 1 5.9 1 0.09 U 1 NA NA 0.31 J 1 11.2 2 
Copper 600 89.6 1 483 1 523 438 1 7.3 9.9 1 382 1 2 J 1 NA NA 7 1 296 2 
Won NC 5530 1 14.900 1 19,600 17,600 1 3750 4,870 1 47,1100 1 3,240 1 NA NA 4.400 1 224.000 2 
{Lead 600 594 1 2.6 8.2 1 :.'-Y.v . 2 . 4 9 0 1 2.3 1 NA NA 64.1 1 JJ.'.'. . 852 • 2 
{Manganese NC 72.1 1 82.3 1 208 134 1 13.3 20.6 1 378 1 22.3 1 NA NA 63 1 1,140 1 
Mercury 270 0.11 1 1.5 1 0.83 1.3 3 0.03 U 0.032 U 1 1.5 3 0.03 U 1 NA NA 0.04 U 1 0.88 1 
Nickel 2,400 5.8 1 32.1 1 64.6 13.1 1 1.8 J 43 U 1 61.3 1 2 J 1 NA NA 3 J 1 113 1 
Silver 4,100 1.1 U 1 0.7 J 1 0.15 U 0.94 U 1 0.14 U I I U 1 2.7 1 0 1 5 U 1 NA NA 0.18 U 1 0 21 U I 
Sodium NC 570 U 1 71.1 J 1 21.1 1J 470 U 1 95.1 J 530 U 1 540 U 1 104 J 1 NA NA 123 J P 191 1 2 
Thallium 2 1.1 U 1 NA NA 0.94 U 1 0.93 U 1.1 U 1 1.1 U 1 1 U 1 NA NA NA NA 

(Zinc 1.500 241 1 562 1 317 1 6.7 110 1 1430 1 10.4 1 NA NA 31.7 1 ••I.5S0 2 
Soil Characteristics 

pH I NC 

Result Q D 

NA I 

Resull Q D 

5.15 1 

Resull 0 

6 2 

Resull Q D Resull Q Resull Q D Resull 0 U Resull Q D Result 0 T) Resull Q 1) Result Q 1) Result 1.) 1) 

|C>anule (mjlkg) | NC NA 0 44 B 1 0 05 NA 0.05 U 
NA 1 
NA 

NA 1 
NA 

7.71 1 
0 05 U 1 

7.7 1 

NA 

7.18 1 
NA 

•1.55 1 
0 05 U 1 

6 27 1 
U 25 3N 1 

N O I M : 

• • NJDEP NRSCC - New Jersey Non-Residential Soil Cleanup Criteria (NJ.A.C. 7:26D 5/99) compounds noi lined did not exceed soil cleanup criteria in any sample. 
- Shaded vilues enceed New Jersey Non-Residential Soil Cleanup Criteria (NJ.A.C 7:26D 5/99). 
- Hold values indicate con central Ions above MDL. 
• Al l results in mg/kg. 

• U - Not delected above the Contact Required Quiniitaiion Limit (CRQL). 
• J - Estimated value, below ihc CRQL 
• D • Sample diluted. 

• N A - N o t Available. 
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SAMPLE LOCATION 

T A B L E 5-3 

Matteo Iron and Metal 

Surf net Soil Sample Resullj (0-2 f t ) f rom the Scrapyard - Non-Residential Criteria (NRSCC) 

HA-3A 
HA 3A 

HA-6A 
HA6A 

HA-7A 
HA 7A 

HA-8A 
HA 8A 

HA-SB 
HA 8B 

HA-9A 
HA9A 

HA-1 OA 
HA 10A 

HA-11A HA-I2A 
HAI2A 

HA-12D HA-I3A 
HA I3A 

DATE Al\ 1/7002 
0-0 5 

4/11/2002 
0-0.3 

4/11/2002 
0 - 0 3 

4/11/2002 
0-05 

4/11/2002 
0-0 5 

N12323-17 N16274-7 

SAMPLE INTERVAL (BOS) 

ANALYTE 
Pesticide & PCB 

NJDEP Non-
Rtildtnllal Resull Q_ 

NA 
Q D Resull Q D Resull _2_D _ Q _ D Result Q Result Q D Resull Q D Q P 

0.18 

2 
NA NA NA NA NA 

Aroclor 1242 0018 U 
0.018 U 

0.0(7 U 0.037 U 

0.039 
0.125 

0.02 U 0.037 U 1 0.018 U 

0.071 ? 6 X 
0 02 U I 

; 3JT7 0.34 
Result Q 

NA 
Q P Resull Q D Resull Q D Resull Q P JSL£ Resull Q \i Q O Aluminum NC 

340 
NA NA NA N A 

Antimony 

20 
N A 

Barium 47.000 
NA 

NA NA 

Beryllium 
Cadmium 
Copper 

Lead 

Nickel 

Manganese 
Mercury 

NA 

2.400 NA 
NA 

NA N A 

NC 

NA 

Soil Characteristics 
1,300 NA 

Result Q 
NA 

Resull Q P "QTD 
N A NA 

Resull Q D _2_a Resull Q P Q P 
PH 
ICyanide (me/kgl 

NC 
NC 

NA 
NA 

NA 
NA 

NA 5.28 

NOIII : 

• • NJDBP NRSCC - New lersey Non-Resldeniiil Soil Cleanup Criteria (NJ.A.C. 7:26P 3/99) compounds not listed did not exceed soil cleanup criteria in any sample. 
• Shaded values exceed New Jersey Non-Resldenlial Soil Cleanup Criteria (N.J.A.C 7:26P 5/99). 
• Bold values indicate concentrations above MDL. 
• All results in mg/kg. 
- U - Not delected above the Contact Required Quantitation Limit (CRQL). 
• J - Estimated value, below the CRQL. 
• P - Sample diluted. 
• NA - Not Available, 
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TABLE 5-4 
Matteo Iron and Metal 

Surface Soil Sample Results (0-2 fl) from the Scrapyard - Impact to Groundwater Criteria flGW) 
SAMPLE LOCATION CP-0] CP-02 OP-03 GP-04 GP-05 GP-05 OP-06 OP-07 GP-07 GP-07 GP-08 GP-09 GP-10 

SAMPLE ID GP-0IA CP-02A GP-03A GP-04A GP-05A GP5C GP-06A GP-07A GP7C DUPE 02 GP-08A GP-09A GP-1 OA 
LAB ID E76579-1 E76579-3 E76579-5 E76579-7 E76579-9 N12323-2I E76579-II 1-76579-13 N12322-6 NI2323-30 E72I17-15 E76579-17 E76579-I9 
DATE 9/11/7.000 9/11/2000 9/11/2000 9/11/2000 9/11/2000 4/11/2002 9/11/2000 9/11/2000 4/11/2002 4/11/2002 6/28/2O0O 9/II/20O0 9/11/2000 

SAMPLE INTERVAL (BGSj 0-0 5 0-0.5 0-0.5 0-0.5 0-0.5 1.5-2 O-0.5 0-0.5 1.5-2 1,5-2 0-0.5 0-0.5 0-0.5 
ANALYTE 

UJDEPIGW 
I'estlcide A PCI. 

UJDEPIGW 
Resull Q Resull Q Resull 0 Resull Q Result 0 Resull Q D Resull 0 Result 0 Result Q Resull 0 D Resull Q Itesull 0 Resull Q 

Dieldrin 50 0.0034 U 0.017 U 0.0035 U 0.019 U 0.0041 u NA 0.0035 u 0.038 U NA NA 0.0036 U 0.018 U 0.019 U 
Aroclor 1242 50 0.034 u 0.17 U 0.035 U 0.19 u 0.041 u 0.017 U 1 0.035 U 0.38 U 0.017 U 0.018 U 1 0.036 u 0.18 U 0.19 U 
Aroclor 12-18 50 0.034 u 0.17 U 0.035 u 0.19 u 0.041 u 0017 I I 1 0.035 u 1 0 017 u 0.018 U 1 0.036 u 0.18 U 1.4 
Aroclor 1254 50 0.079 mama* 0.035 u 3 0.7 0.017 U 1 0.035 u 0.38 U 0.19 0.018 U 1 0.036 u 0.18 U 0.63 
Aroclor 1260 50 0034 u 26 DJ 0.035 u 0.6 0.18 0.017 U 1 0.035 u 0.38 U 0.017 u 0018 U 1 0.07 0.18 U 0.1!) 1) 
rolftl Aroclor 50 0.079 0.035 u 3.6 0.88 0 0.035 u 1 0.19 0 0.07 0.18 U 2.03 
Metals Result Q Resull Q Rcsuh 0 Result 9 Itesull Q Result Q D Resull Q Resull O Result G Resull Q D Resull Q Resull 0 Resull Q 
Aluminum NC 2,980 3,910 3.450 2,250 5,130 3,290 1 901 8,040 3160 3170 1 4,550 2.6J0 8,000 
Antimony <"> 0.36 0.52 J I.I J 1.7 J 159 1.1 U 1 104 5.1 J 23.2 I.I U 1 39.2 69 44.6 
Arsenic (h) 2 J 2 J 1.6 J 2.9 19.1 1.9 1 7.8 5.6 12.6 1.7 1 23.5 6.1 17.9 
Barium (h> 15.7 J 2 8 J J I9.S J 17.6 J 2,940 22 U 1 22.3 J 122 52.5 23 U 1 771 39.5 J 504 
Beryllium (h) 0.07 J 0.21 J 0.13 J 0.05 u 0.23 j 0 34 U 1 0.04 u 0.43 J 0.51 u 0.57 U 1 0.2 J 0.1 J 0.2 J 
Cadmium (h) 0.06 u 0.17 J 0.06 u 0.46 J 27.6 0 54 U 1 0.17 J 6.7 I.I 0.57 U 1 33.3 5.4 13.1 
Copper (h) 3.7 J 4 J j 8.6 12.4 2.590 4.2 1 39.4 1,790 145 5.1 1 1,810 66.3 1,260 
Iron NC 6,090 S.800 J 4,600 4.500 72,800 5900 1 2,660 38,900 22900 5080 1 156,000 8,070 100,000 
Lead (h) 3.6 8.5 21.9 48.5 6,420 4.1 1 7,070 756 9310 9.7 1 2,950 3,950 3,080 
Manganese NC 33.3 154 54.3 18.3 572 41 1 737 359 no 35.8 1 711 99.4 584 
Mercury (h) 0.06 J 0.1 0.09 J 0.06 J 22.3 0032 U 1 0.06 J 1.3 0.35 0.034 U 1 4.2 1.7 4.9 
Nickel <h) 3.2 J 14.6 3.4 3 3.2 J 249 4.3 U 1 0.86 J 249 13.7 4 6 U 1 294 8.5 J 110 
Silver (h) 0.15 u 0.15 U 0.15 U 0.16 u 1.9 j 1.1 U 1 0.28 J 2.2 J 1 U I.I U 1 1.4 J 0.26 J 2.4 
Sodium NC 18 u 37.4 J 42.1 J 19.9 u 172 j 540 U 1 32.3 J 402 J 510 u 570 U 1 753 J 63.4 J 695 J 
Thallium (h) 0.75 u 0.78 U 0.75 u 0.83 u 2.6 1.1 U 1 0.78 u 0.95 J 1 U I.I U 1 0.78 u 0.7K u 5.9 
Zinc (h) IS 71.7 16.6 150 16,200 22.4 1 22.6 924 331 13.2 1 7,550 176 4,080 
Soli Characteristics Resull Resull Resull Resull Resull Resull Q D Resull Resull Resull 0 Resull Q L) Result Result Resull 
pll NC 7.7 7.8 5.9 7.4 7 NA 1 5.6 7.8 NA NA 1 7.2 7.5 7.6 
Lvanide tjm^/kjy NC NA NA NA NA NA NA NA NA NA NA NA NA NA 

-» NJDEP 1GW - New fer i ty Impact to Groundwater Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds not listed did not exceed soil cleanup criteria in any sample. 
• Shaded values exceed New Jersey Impact to Groundwater Soil Cleanup Criteria (N.J.A.C 7:26D 5/99) 
• Hold values indicate concentrations above MDL, 
• Al l results in mg/kg. 

- U - Not detected above the Contact Required Quantitation Limit (CRQL). 
- J - Estimated value, below the CRQL. 
-1) - Sample diluted. • 
- N A - Not Available. 

O 
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TABLE 5-4 

Matteo Iron ond Metal 

Surface Soil Sum pie Results (0-2 f i ) from Ihe Scrapyard - Impact lo Groundwater Criteria (1GVV) 

Nates 

• NJDEP IOW - New Jersey Impactto Orom.dw.te, Soil Cleanup Crlterl. (N.J.A.C. 7:26D 3/99, compounds not listed did no. exceed soil cleanup criteria In any sample 
Shaded values exceed New Jersey Impact lo Groundwater Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
Bold values indicate concentrations above MDL. 
All results In mt/k|. 
U - Not detected above the Contact Required Quantitation Limit (CRQL). 
I " Estimated value, below the CRQL. 
D - Sample diluied.' 
NA-NotAvaiijble. 

i ! 
i 
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SAMPLE LOCATION 
SAMPLE ID 

DATE 

SAMPLE INTERVAL (DCS) 

GP-21 

TABLE 5-4 
Malleo Iron and Metal 

Surface Soil Sample Results (0-2 fl) from the Scrapyard • Impact lo Groundwater Criteria (IGWf 

\T) I f i t * . ? ! I f i p . u I n u t * I *-M> ->< ' ^ ^ ^ ^ P - 2 5 1 " ' 

GP-23A 

N1405-1 
GP 251) 

NI2322-I4 

GP-26 
GP-26A GP-27A 

GP-29 

GP-29A 

NI405-18 

GP-29 
GP-DUI'3 

10/24/2001 

Ptslicide A PCB Q D Q D Q D 
0.0038 U I 

Q D Q D Q f) Q U Q u _ Q D 

u 
DJ 20 

O.U035 U I 

0.038 U 

0.038 U _ U I 
D 20 

U I 

U I 
2.6 D.I 10 

0.89 DJ 10 

Q D Rcsuh Q 

2.100 
Q n> Resull Q D Q D Q U Q O Q U Result O D 

4,520 Anlimony 
25,700 6,710 4,430 2,620 

0.45 U I 
2.380 

20 
47,000 

2.6 
14.8 J 

Hcryllium 
Cadmium 
Coppci 

100,000 
121 

MtuiRancsc 
10,900 

Si t 

13,400 
440 

2,400 
173 
1.7 J 

2 
1.300 

NA 
18.8 

NA 
78.8 

NA 
18.5 

Soli Characteristics Q D 

2,120 
Resull Q 

6.11 

O O Q D Q D 

NA 
1,830 

Q D Resull O 

8.15 jCyunidc (nigAg) 0 05 U I 005 U NA 0.38 

Notts: 

- • NJDEP IOW - New lersey Impact 10 Groundwaler Soil Cleanup Crileria (N.J.A.C. 7:26D 5/99) compounds nol lisied did not exceed soil cleanup criteria in any sample 
- Shaded values exceed New lersey Impact to Groundwaler Soil Cleanup Crileria (N.J.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
- All results in mg/kg. 

- U ° Not delected above ihc Contact Required Quantitation Limit (CRQL,. 
-1 • Eslimaled value, below the CRQL. 
- D - Sample diluted. 
- NA - Not Available. 
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2 TABLE 5-4 
Malleo Iron anil Metal 

Surface Soil Sample ReaulH (0-2 f l ) f rum the Scrapyard - Impact lo Groundwater Cri leria ( IGW) 

Notes: i l t i : 

NJDEP IOW - New lersey Impact lo Groundwater Soil Cleanup Criteria (N.J.A.C. 7:J6D 5/99) compounds not lisied did not exceed soil cleanup criteria in any sample 
Shaded values exceed New Jersey Impact lo Groundwater Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
Bold values indicate concentrations above MDL. 
All results in mg/kg. 
U - Not detected above ine Contact Required Quantitation Limli (CRQL). 
1 • Estimated value, below the CRQL. 
D - Sample diluted. ' 
NA - Noi Available. 
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SAMPLE LOCATION 

SAMPLE INTERVAL (BGS) 

TABLE 5-4 
Malleo Iron and Metal 

Surface Soil Sample Results (0-1 fI) from the Scrapyard - Impact to Groundwater Criteria (1GV 
HA-7A 

HA8B 
HA-9A 

NI2323-11 

HA-1QA 
HA I OA HA I OB 

HA-IIA 
HA 11A 

NI2323-IS 
4/11/2002 

HA-I2A 
HA I2A 

NI2323-I7 
4/11/2002 

N12323-I9 

Pcillclde A PCB Q 0 Result Q D 2E Result Q D Result Q D Result Q Result Q D 
NA NA NA 

Aioclor 1248 
Aroclor 1254 

0.039 U 1 
0.018 U 

0017 U I 
NA 

0.034 U 
NA NA 

0.02 U 1 0.034 U 
0.44 J 

0.02 U I 
0.017 U 0 02 U I 

0 018 I) I 
0.037 U 1 

_Q_D 
0.071 

Q D Resull Q D, OTP 
0.58 J 

Resull Q D 
3.15 0.34 

Resull Q D Result Q D Resull Q 
NA 

Resull Q D 
NA 

Resull Q D 
NA 

Q 13 
NA 

NA 

NC 
600 

NA 
NA 

Mercury 
Nickel 

270 
2,400 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

2 
1.500 

Soil Characlerlsllcs 
pH 

_Q_D Q P 
NA 

Resull 
NA 

O D J2£ 
NA 

Q D 

:yanide (mgAgj 6.78 NA 5.26 NA 

Notes: 

- . NJDEP IQVV - New leratry Impact lo Oroundwaler Soil Cleanup Criteria (N.J.A.C. 7:26D J/99) compounds not listed did not exceed soil cleanup crileria In any sample 
• bhaded values exceed New Jersey Impacl to Oroundwaler Soil Cleanup Crileria (N.J.A.C 7:26P 5/99). 
- Bold values indicate concentrations above MDL. 
- All results in mg/kg. 
- U - Nol delected above the Contact Required Quantitation Limit (CRQL). 
• t - Estimated value, below the CRQL. 
- D » Sample diluted. 
- NA - Nol Available. 



TABLE 5-5 
Malleo Iron and Metal ' 

Intermediate Soil Sample Retulli (2-4 ft) from the Scrapyard - Residential Crileria (RSCC) 
OP-14 GP-15 
OP ME 

N16274-1 
OP-I4H 

NI3I4-9 
GP-15B 

CP-19 
GP-I9B 

N13I3-I N13I3-IO 
10723/2001 

6/14/2002 10/23/2001 1073/2001 6/14/2002 
2.5-3 

10/23/2001 
3.5-4 

10/23/2001 10/23/2001 
3.5-4 

NI3I3-2 
(BGS) 

3.5-4 3.5-4 
10/23/200) 

3.5-4 

Pesticide & PCB 
Dieidfln 

NJDEP 
Rtsldentlal _2_£ Resull 

0.0037 u 
Resull 
NA 

Resull 
NA 

Resull 
0.0038 •2.2 Resull Resull _Q_D Resull Resull JL2. u 0.037 U 1 

0.49 
U 0.036 U I 

0.037 
0.037 

U I 
L M 

1 

0036 
0.036 

U 1 
U I 

I 

0.037 U I 
0.036 
0.036 

0.038 
0.038 

U I 
0.0038 
0.038 

0.0036 U I 

0.037 U 
U I 

0.0034 U 
0.036 

0.035 U 1 
U 1 

0.0033 U 

0.038 
0.034 

0.0034 
Resull 
0.0037 

0.036 U 1 
0.034 

0.033 
0.033 

Total Aroclor 
Melils Analysis 

0.49 
0.49 

0.037 
0 

U 0.17 
0.17 

0.037 II I 
0.036 
0 

0.035 U 1 
U I 0.038 

0.03B 
0.037 U I 

0.036 U I 

0.041 0.057 
0.034 

0 
Resull Q" 
N A 

NA 

0.033 

0.034 
0.034 
0034 

JJ 
U I 

0.037 
0.0683 

0 
Resull 
NA 
NA 

II I 

Resull 
N A 

Resull 
2,850 

JLS 
î  

J i 

Resull 
2,500 

Q D 
1 

J 1 
J 1 

Resull 
NA 
NA 
NA 

Result Q D Q D 
NC 
14 

2.420 NA 
NA 

Barium 700 
Beryllium 
Cadmium 

NA 
NA 

7 
13.7 

0.92 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.13 
0.09 
IA 
5,890 
2.5 

J I 
U I 
J I 

1̂  
I 
1 

0.13 
0.0B 
2J 
5.020 
2.6 

J 1 
J 1 
U 1 
J 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Copper 
Iron 
Lead 

NC 
400 

1_ 
1_ 
1_ 

U 1 
J 1 
U 1 
J 1 
U 1 

1 

2_P. 
1 

NA 
NA 

NC 
14 

24,5 
0.03 
3.1 
0.15 

23.6 . 
0.03 
3J 
0.15 

19,2 
NA 
NA Mercury 

Nickel 0.04 U 1 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

110 
NC 

Thallium 
Zinc 
General Chemistry 

0.97 N A 0.97 
9,9 
Result 

81.7 
091 

1 

-2_D 
NA 
Resull 
7.83 

14,6 
Resull 
7.32 

2.7 
Result 
7.32 

U I 

NA 
NA 

NA 
Result 
7.85 

NA NA NA 

[Cyanide (mg/kg| NC 0.05 
Noles 
- • NJDEP RSCC - New Jersey Residential 
- Shaded values meet or exceed New Jersey 
• Bold values indicate concentrations above 
- All results in mg/kg. 
D - Dilution Factor 
Q-Qualifier 
U " Non Delect 
J - Esllmaled 
NA - Not Available 

NA 0.05 005 NA 
7.26 
0.08 

4.92 
NA 

Resull 
7.38 

NA 
Resull 
5.29 

NA 
Result 
5.63 

NA 
Resull 
7.23 

NA NA NA 

Soil Cleanup Crileria (N. 
Residential Soil Cleanup 
MDL. 

J.A.C. 7:26D 5/99) compounds not listed did not 
Criteria (N.J.A.C 7:26D 5/99). 

meet or exceed soil cleanup criteria in any sample. 
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SAMPLE LOCATION 

T A B L E 5-5 

Malleo Iron and Metal 

Intermediate Soil Sample Results (2-4 f l ) f r o m the Scrapyard - Residential Criteria 

GP-21 GP-23 GP-25 

RSCC) 
GP-27 GP-28 

SAMPLE INTERVAL 
4NALYTE 

(BGS) 

Pesticide 4 PCB 

GP-2IB GP-23B GP-25B 

10:23/2001 
NI405-5 

GP-2713 GP-28B 

10/24/2001 10/24/2001 10/24/2001 
3.5-4 

I0'24/200I 10/24/2001 

NJDEP 
ReiUlennat 

3.5-4 3.5-4 

Q D Q D Q D Q D Resull 0 D Q D 
U I 

• lysis 

0.0039 
0.039 

0.0034 0.0037 U I 0.0037 

0.49 
0.49 

0.034 
0 034 

0.036 
0.036 

0.037 
0.0035 
0.035 

U 1 

U I 
0.039 
0.039 

0.035 
0.035 

U I 0.037 
0.034 
0 

0.035 
U I 0.037 0.035 

Q O Q D Q D Q D 
o 
Result Q o 

I Aniimony 

Barium 
Beryllium 
Cadmium 
Copper 

Lead 
Manganese 
Meicury 
Mtckel 

3,580 

20 
0.53 
3.8 
12.6 

5,290 1 
i7.5 <.:j.j,,,:-\ 

3,620 
U I 

0.16 
0.06 

0.34 
0.06 

6,440 
6 

15,300 

14 
250 

NA 
NA 

U I 
65.5 
0.03 
T/l 
0.15 

Silver 
Sodium 

110 
NC 

J 
0.15 

2.8 
0.15 

1.9 
0.15 

0.U3 
7J 
0.IS 

NA 
WbH-V.'i 

.4 
NA 

30.7 
NA 

40.6 
NA 

20.8 
NA 

21.2 
' NA 

21.4 
Result Q D Resull 

7.68 
Resull Q D 

NC NA Cyanide (mgrk«) 
Notes: 

- • NJDEP RSCC - New Jersey Residential Soil Cleanup Criteria (NJ.A.C. 7.-26D 5/99) compounds 
- Shaded values meet or exceed New Jersey Residential Soil Cleanup Crileria (N.J.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
• All results in mg/kg. 
D =» Dilution Factor 
Q • Qualifier 
U - Non Detect 
J" Estimated 
NA » Noi Available 

Result 
5.57 

not listed did not meet or exceed soil cleanup criteria in any sample. 
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TABLE 5-5 
Malleo Iron and Metal 

Intermediate Soli Sample Result's (2-4 ft) from the Scr»py»rd - Residential Criteria (RSCC) 
SAMPLE LOCATION GP-30 GP-30 GP-31 HA-1 HA-2 HA-3 | 

SAMPLE ID GP30E GP-30B GP-31B H A - I B HA-2B HA-3B 
LAB ID NI6274-5 N1409-2 N1409-3 N I 3 I 4 - I 3 N1529-2 N1529-4 
DATE 6/14/2002 10/24/2001 10/24/2001 10/23/2001 10/26/2001 10/2672001 

SAMPLE INTERVAL (BOS) 2.5 3 3.5-4 3.5-4 3.5-4 3.5-4 3.5-4 
ANALYTE NJDEP 

Ptsllclde A PCB Residential Resull 9 D Resull Q D Resull 9 D Resull 0 D Resull Q D Result Q D 
Dieldrin 0.042 NA 0.0035 U 1 0.0036 u 1 0.0034 u I 0.0034 u 1 0.0034 U 1 
Aroclor 1242 0.49 NA 0.035 u 1 0.036 u 1 0.034 u 1 0.034 u 1 0.034 u 1 
Aroclor 1248 0.49 NA 0.035 u 1 0.036 u 1 0.034 u I 0.034 u 1 0.034 u 1 
Aroclor I2S4 0.49 NA 0.035 u 1 0.036 u 1 0.034 u 1 0.034 u 1 0.034 u 1 
Aroclor 1260 0.49 NA 0.035 u 1 0.036 u 1 0.034 u I 0.034 u 1 0.034 u 1 
Total Aroclor 0.49 NA 0 0 0 0 0 
Metals Analysis Resull 9 D Resull 9 D Resull 9 D Resull 9 D Result 9 D Result Q D 
Aluminum NC 2980 1 2,470 1 2,790 1 NA 5,270 1 J J 1 0 1 
Antimony 14 0.64 J 1 2.2 J 1 0.66 J 1 NA 0.52 u 1 0.53 u 1 
Arsenic 20 2.1 1 2.1 J 1 1.6 J 1 NA 3.3 1 1.5 j 1 
Barium 700 12.5 J 1 14.7 J 1 11.7 J 1 NA 18.6 j 1 16.6 j 1 
Beryllium 2 0.17 J 1 0.09 J 1 0.14 J 1 N A 0.25 j 1 0.15 j 1 
Cadmium 39 0.32 J 1 0.16 J 1 l . t J 1 NA 0.18 j 1 0 J I j 1 
Copper 600 17.6 1 10.8 1 2.5 J 1 NA 5.4 1 6.5 1 
Iron NC 6130 1 5,440 1 5,100 1 NA 10,700 1 6370 1 
Lead 400 2.7 1 9.6 1 3.3 1 NA 4.7 1 10.9 1 
Manganese NC 28.2 1 24.1 1 25.7 1 NA 80.5 1 35 1 
Mercury 14 004 u 1 2.1 u 1 0.0] u 1 NA 0.04 u 1 0.03 u 1 
Nickel 2S0 4.1 J 1 2.9 J 1 3.7 J 1 NA 6.4 J 1 4 J 1 
Silver 110 0.13 u 1 0.15 u 1 0.15 u 1 NA 0.17 u 1 0.18 u 1 1 
ISodium NC 62.8 J 1 78.5 J 1 84.7 J 1 NA 105 J 1 121 J 1 1 
[thall ium 2 0.9 u 1 NA NA NA NA N A j 
[Zinc 1300 74.6 1 125 1 50.6 1 NA 16.6 1 18.4 I ) 
tCeoeral Chemistry Resull Q D Result 9 D Result 9 D Resull Q D Result Q D Resull 0 DI 
Ipll NC NA 6.8 1 7.03 1 6.95 1 5.46 1 6.43 1 [ 
Icyanide (me/kg) NC 0.05 u 1 0.05 u 1 0.05 u 1 NA 0.05 u 1 0.05 u I | 
- • NJDEP RSCC - New Jersey Residential Soli Cleanup Criteria (NJ.A.C. 7:26D 5/99) compounds not listed did not meet or exceed soil cleanup crileria in any sample. 
- Shaded values meet or exceed New Jersey Residential Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
- All results in mg/kg. 
D - Dilution Factor 
Q-Qualifier 
U - Non Delect 
J - Estimated 
NA - Not Available 



TAULE 5-6 
Malleo Iron and Metal 

Intermediate Soil Sample Results (1-4 ft) from Hie Scrapyard • Non-Realdential Criteria (NRSCC) 

SAMPLE LOCATION 

LAB ID 
DATE 

GP-1 IB 
NI6274-2 

G I M 2 B 

GP-13 

10/23/2001 

GP ME 

10/23/2001 

CP-I5U 

SAMPLE INTERVAL (HQS) 2.5 • 3 3.5-4 

Pesticide A PCIt 

NJDEP Non-
Residential Result QD Resull Q D Q D Q D Resull Q 13 Result Q D Q D Q D _Q l> 

U 
Result 

0.0033 

Result Q D Result Q t) 

0.0037 U I 0.0037 U 1 NA 0.0038 U I 0.0036 U I 

Aioclor 1242 0.037 0.038 0.035 U I 0.036 U I 0.034 U 0.033 

0.0034 U I 0.0037 U 

U I 

Aroclur 1248 NA 0.034 U 0.U34 

u il34 

U I 0.037 U 

0.037 0.036 U 1 01134 0.037 U 

0 

Memls Analysis Result Q L) Q u Q 13 Result Q D Resull Q D Q D Result Q D Q 13 QJ3 Q 13 

NC NA NA 2,4211 

limony NA 
NA 

0.92 0.92 
1.7 

Barium 
Her) Ilium 
Cadmium 

NA_ 
NA 

Cuppei 

Manganese 23.9 

Mercury 0.03 

Nickel 

NA NA NA 

GHUTHI Chemistry Q P Resull Q D Q 13 Q '3 Resull Q D Q 1' Q D Q 13 Resull Q 13 Result Q U O 13 

iP'l 7.83 7.32 7.38 7.26 5.29 7.23 

NC 0.05 

Notes 
• • NJDF.P NRSCC - New Jeisey Non-Rcsidenlial Soil Cleanup Crileria 
• Shaded values meet or exceed New Jersey Non-Residential Soil Cleanu 
• Bold values indicate concentrations above MDL. 
- All results in mg,');g. 
D - Dilution Factor 
Q •= Qualifier 
U " Non Deleci 
J c Estimated 
NA •- Not Available 

(N J.A.C. 7.-26D 5/99) compounds nol listed did not meet or exceed soil cleanup criteria in any sample, 
p Criteria (NJ.A.C 7:26D 5/99) 
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TABLE 5-6 
Malleo Iron and Metal 

Intermediate Soil Sample Reaulta (2-4 ft) from the Scrapyard - Non-Resldentlal Criteria (NRSCC) 

- • NJDEP NRSCC - New lersey Non-Residential Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds nol 
- Shaded values meet or exceed New Jersey Non-Residential Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
- All results in mg/kg. 
D - Dilution Factor 
Q - Qualifier 
U - Non Delect 
J - Estimated 
NA - Not Available 

listed did not meet or exceed soil cleanup crileria in any sample. 
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TABLE 5-6 

Malleo Iron and Melal 

Intermediate Soil Sample Results (2-4 ft) from Ihe Scrapyard - Non-Resldenllal Criteria t^NRSCC) 

SAMPLE LOCATION GP-30 GP-30 GP-31 HA-1 HA-2 HA-3 
SAMPLE ID GP30E GP-30D GP 310 HA-Hi HA-2B HA-3B 

LAB ID NI6274-5 N1409-2 N1409-5 N1314-13 N1529-2 N1529-4 
DATE 6/14/2002 10/24/2001 10/24/2001 10/23/2001 10/26/2001 10/26/2001 

SAMPLE INTERVAL (BGS) 2.5 3 3.5-4 3.5-4 3.5-4 3.5-4 3.5-4 

ANALYTE NJDEP Non-

Pesticide & PCD Residential Resull 9 D Resull Q D Resull Q D Resull Q D Resull Q D Resull Q D 

Dieldrin 0.18 NA 0.0035 U 1 0.0036 U 1 0.0034 U I 0.0034 U 1 0.0034 U | 
Aroclor 1242 2 NA 0.035 U 1 0.036 U 1 0.034 u 1 0.034 U 1 0.034 U | 
Aroclor 1248 2 NA 0.035 U 1 0.036 U 1 0.034 u 1 0.034 u 1 0.034 U | 
Aroclor 1254 2 NA 0.035 U 1 0.036 u 1 0.034 u 1 0.034 u 1 0.034 U 
Aroclor 1260 2 NA 0.035 U 1 0.036 u 1 0,034 u 1 0.034 u 1 0.034 U | 
Total Aroclor 2 NA 0 0 0 0 0 
Metals Analysis Result Q D Result Q D Resull Q D Resull Q D Result Q D Result Q D 
Aluminum NC 2980 1 2,470 I 2,790 1 NA 5,270 1 3,310 1 
Antimony 340 0.64 J 1 2.2 J I 0.66 J 1 NA 0.52 u 1 0.53 u 1 
Arsenic 20 2.1 1 2.1 J 1 1.6 J 1 NA 3.3 1 1.5 J 1 
Barium 47.000 12.5 J 1 14.7 J 1 11.7 J 1 NA 18.6 J 1 16.6 J 1 
Beryllium 2 0.17 J 1 0.09 J 1 U.I 4 J 1 NA 0.25 J 1 0.15 J 1 
Cadmium 100 0.32 J 1 0.16 J 1 I.I J 1 NA 0.18 J 1 0.31 J 1 
Copper 600 17.6 1 10.8 1 2.5 J 1 NA 5.4 1 6.5 1 
Iron NC 6130 1 5,440 1 5,100 1 NA 10,700 1 6370 1 
Lead 600 2.7 1 9.6 1 3.3 1 NA 4.7 1 10.9 1 
Manganese NC 28.2 1 24.1 1 25.7 1 NA 80.5 1 35 1 
Mercury 270 0.04 u 1 2.1 U 1 0.03 u 1 NA 0.04 u 1 0.03 u 1 
Nickel 2,400 4.1 J 1 2.9 J 1 3.7 J 1 NA 6.4 J 1 4 J 1 
Silver 110 0.15 u 1 0.15 U 1 0.15 u 1 NA 0,17 u 1 0.18 u 1 
Sodium 4,100 62.8 J 1 78.5 J 1 84.7 J 1 N A 105 J 1 121 J i 

Thall ium 2 0.9 u 1 NA NA NA NA NA 
Zinc 1.500 74.6 1 125 1 50.6 1 NA 16.6 1 18.4 1 
Genera] Chemistry Resull 0 D Result Q f Result Q D Result Q D Resull 0 D Result 0 
pH NC NA 6.8 1 7.03 1 6.95 1 5.46 1 6.43 1 
Cyanide (mg/KB.) NC 0.05 u 1 0.05 U 1 0.05 u 1 NA 0.05 u 1 0.05 u 1 

- • NJDEP NRSCC - New Jersey Non-Residenlial Soil Cleanup Crileria (N.J.A.C. 7:26D 5/99) compounds nol listed did not meet or exceed soil cleanup crileria in any sample. 
- Shaded values meet or exceed New Jersey Non-Residential Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
- Bold values indicate concentrations above MDL. 
- All results in mg/Vg. 
D " Dilution Factor. 
Q-Qualifier 

U = Non Detect 
J • Estimated 
NA-Not Available 



- * NJDEP RSCC - New Jersey Residemial Soil Cleanup Crileria (N.J.A.C. 7 
• Shaded values nieei or exceed New Jersey Residential Soil Cleanup Criteria 
- Bold valuei indicate con centra lions above M D L . 
- A l l results in m&.kg. 

:26D 5/99) compounds not listed 
(NJ .A .C 7:26D 5/99). 

did not meet or exceed soil cleanup criteria in any sample. - U a Not detected above the Contact Required Quantitation Li 
- J - Estimated value, below the CRQL. 
- D a Sample diluted. 
•NA » Not Avj i lnb le. 



TABLE 5-7 
Malleo Iron and Metal 

i (RSCC) 
SAMPLE LOCATION CP-12 GP-13 GP-14 GP-15 GP-16 GP-17 GP-18 GP-19 GP-20 GP-21 

SAMPLE ID CP-12C GP-I3C GP-I4C GP- I5C GP-16C OP-I7C OP-I8C GP-I9C GP-20C GP-21C 

LAB ID N13I4-4 NI314-7 N I314 - I 0 N13I5-2 N I3 I5 -5 NI315-8 N I 3 I 5 - I I N1313-3 N1313-6 N1313-9 

DATE 10/23/2001 10/23/2001 10/23/2001 10/23/2001 10/23/2001 10/23/2001 10/23/2001 10/23/2001 10/23/2001 10/23/2001 

\ SAMPLE INTERVAL (BGS) 11.5-12 115-12 11.5-12 1 l- l 1.5 11.5-12 12-12,5 11.5-12 I I . I - I I . 6 1 l-l 1.5 11.5-12 

UNA DTE NJDEP 

Resldennal Volatile Organic Compounds 

NJDEP 

Resldennal Result Q D Resull Q [3 Resull Q 13 Resull Q Resull Q D Resull Q D Resull Q D Resull Q D Resull Q 13 Resull Q 13 

Qerwene 3 NA NA NA NA NA NA NA NA NA NA 

cis-l,2-Dichloroethenc 79 NA NA NA NA NA NA NA NA NA NA 

Ei hylbenzene 1,000 NA NA NA NA NA NA NA NA NA NA 

Vinyl chloride 2 NA NA NA NA N A N A NA N A NA NA 

Xylene (total) 410 NA NA NA NA NA NA NA NA NA NA 

Semi-Volatile Orsanlc Compounds Resull Q D Resull Q D Resull 0 D Resull Q Resull Q D Resull Q D Resull Q D Resull Q D Resull Q D Result Q D 

Benzo(a)anltiracene 0.9 NA NA NA NA NA NA NA NA NA NA 

Benzo(a)pyrene 0.66 N A NA N A NA NA NA NA NA NA NA 

Benzo(b)nuoranthene 0 9 NA NA N A NA NA NA NA NA NA NA 

Benzo(k)fluoranihene 0.9 NA NA NA NA NA NA NA N A NA NA 

bis(2-Kihvlhexyl)phthalate 49 NA NA N A NA NA NA NA NA NA NA 

Diben*(a,h)anthracene 0.66 NA NA NA NA NA NA NA NA NA N A 

Imlenof 1,2,3-cd)pyrene 0.9 NA NA NA NA NA NA NA NA NA NA 

.'cslicide A I'CB Resull Q D Resull 0 D Resull Q D Resull Q Result Q D Resull Q U Result Q D Result Q D Q D Resull 0 L) 

Dieldnn 0.042 0004 U 1 0.0037 U 1 0.0038 U 1 0.0035 U 0.0036 U 1 0.0036 U 1 0.O037 U 1 0.0037 U 1 0.0036 U 1 0.0036 U 1 

Aroclor 12-12 0.49 0.04 U 1 0.037 U 1 0.038 U 1 0.035 U 0036 U 1 0.036 U 1 0.037 U 1 0.037 U 1 0.036 U 1 0.036 U 1 

Aroclor 12-18 0.49 0 04 U 1 0.037 U 1 0.038 U 1 0.035 U 0036 U 1 0.036 U 1 0.037 U 1 0.037 U 1 0.036 U 1 0.036 U 1 

\roclor 125-1 0.49 0 04 U 1 0.037 U 1 0.038 U 1 0.035 U 0 036 U 1 0.036 U 1 0.037 U 1 0.037 U 1 0.036 U 1 0,036 U 1 

Aroclor 1260 0.49 0.04 U 1 0.037 U 1 0.038 U 1 0.035 U 0.036 U 1 0.036 U 1 0.037 U 1 0.037 U 1 0.036 U 1 0.036 U 1 

•Total Aroclor 0.49 0 0 0 0 0 0 0 0 0 0 

Metals Resull Q D Result Q D Resull Q D Resull Q Resull 0 D Result Q 1) Result (J D Result Q D Resull Q D Result 0 13 

Aluminum NC NA NA NA NA NA NA NA NA NA NA 

Antimony 14 NA NA NA NA NA NA NA NA NA NA 

Arsenic 20 N A NA NA NA NA NA NA NA NA NA 

Barium 700 NA NA NA NA NA NA NA NA NA NA 

Beryllium 2 NA NA N A NA NA NA NA NA NA NA 

Cadmium 39 NA NA N A NA NA NA NA NA NA NA 

Copper 600 NA NA N A NA NA NA NA N A NA NA 

Iron NC NA NA NA NA NA NA NA N A NA NA 

Lead 400 NA NA NA NA NA NA NA NA NA NA 

Manganese NC NA NA NA NA NA NA NA NA NA NA 

Mercury 14 NA NA NA NA NA NA NA N A NA NA 

Nickel 250 NA NA NA NA NA NA NA NA NA NA 

Silver no NA NA NA NA NA NA NA N A NA NA 

Sodium NC N A NA NA NA NA NA NA N A NA NA 

Thulliuin 2 NA NA NA NA NA NA NA N A NA NA 

Zinc 1,500 NA NA NA NA NA NA NA NA NA NA 

Soil Characteristics Resull Q 13 Resull Q D Resull Q D Resull Q Result Q D Resull Q D Result Q O Resull Q D Resull Q D Resull (3 D 

PH NC 7.23 1 8.14 1 4.93 1 7.18 5 69 1 5.19 1 5.35 1 6.92 1 5.68 1 4.43 1 
Cyanide ^m&<i,p,) NC NA NA NA NA NA NA NA NA NA NA | 

Notes: 

- ' NJDEP RSCC - New Jersey Residential 

• Shaded values meet or exceed New Jersey 

- Hold values indicate concentrations above 

• All results in mfc/kg. 

Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds not listed did not meet or exceed soil cleanup criteria in any sample. 

Residential Soil Cleanup Crileria (N.J.A.C 7:26D 5/99). 

MDL. 

- U • Not detected above the Contact Required Quantitation Limit (CRQL). 

- J = Estimated value, below the CRQL, 

• D = Sample diluted. 

-NA c Not Available. 



C I 

TABLE 5-7 
Malleo Iron anil Mclal 

• Bold valuts indicate concenuations above M D L . " J = Eslimnled value, below the CRQL. 
• A l l results in mg/kg. - D = Sample diluted. 

-NA = Not Available. 

it (CRQL). 
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TABLE 5-8 
Matteo Iron and Metal 

Deep Soil Sample Reaulu (-10-12 ft) from ibe Scrapyard - Non-RMitlentiti Crileria (NRSCC), 
SAMPLE LOCATION GP-OI GP-02 GP-03 GP-04 GP-05 GP-06 GP-07 GP-08 GP-09 GP-10 GP-10 

SAMPLE ID GP-OID GP-02D GP-03B GP-04B GP-05B GP-06B GP-07B GP-08U GP-0911 GP-1 on G l ' - l l l i 

LAB ID E70304-I3 E76579-4 E72I18-9 IH6579-8 1-76579-9 1-76579-12 E76579-I4 E76579-16 E76579-I8 E76579-20 E76579-2I 

DATE 9/11/2000 9'11/2000 6/28/2000 9/11/2000 9/11/2000 9/11/2000 9/11/2000 9/11/2000 9/11/2000 9/11/2000 9/11/200O 

SAMPLE INTERVAL (BGS) 11-115 11-115 11-115 11-11.5 11-115 11-115 11-11.5 10.5-11 10 5-11 10-11 10-11 

ANALYTE NJDET Hon-

Volatile Organic Compound! Residential Resull Q Resull Q Resull Q Resull 0 Resull 0 Resull Q Resull 0 Resull 0 Resull 0 Resull Q Resull Q 

Benzene n 0.011 U 0.011 U 0.01 u 0.003 J 0011 u 0,01)115 J 0,01 u 0.011 U 0.01 U 0.009 U 0.012 U 

cis-l,2-DkhloroeUiene 1.000 0 011 u 0.011 U 0.01 u 0.01 11 0011 u 0.061 0.01 U 0.01 1 U 0.01 U 0.009 U 0.012 U 

f-.ihvlbeniene 1,000 0.011 u 0011 U 001 u 001 U 0011 u 0.011 001 U 0011 U 001 U 0.009 U 0012 U 

Vinj l chloride 7 0.011 u 0011 U 001 u 001 U 0011 u 0.0 I I 001 U 0011 U 0 01 U 0.009 U 0.012 U 

Xylene (total) 1.000 0011 u 0011 U 001 u 0.004 J 0011 u 0.065 Oi l ! 11 0.011 U 0.01 U 0.009 U 0.012 11 

Stmi-Volil i le Organic Compound] Resull Q Resull Q Resull g Resull Q Resull 0 Resull Q Resull 0 Resull U Resull Q Result Q Result Q 

Bciuo(a)aniJiraccnc 4 0.33 U 0.075 J 0.37 U 0.08 J 0 34 u 0.22 J 0.37 U 0.39 U 0.028 J 0.38 U 0.027 J 

Iicni:o(i!i)p>rciic 0.66 0.33 U 0.091 J 0.37 U 0.069 J 0.34 u 0.17 J 0 37 U 0,39 U 0.05 J 0.38 U 0.029 J 

Bcnzo{b)l)uoranlJiene 4 0.33 U 0.097 J 0 37 U 0.0S9 J 0.34 u 0.14 J 0 37 U 0 39 U 0.38 U 0 38 U 0.03 J 

Bcruo(k)lluoranthenc 4 0 33 U 0.064 J 0 37 U 0.045 J 0 34 u 0.14 J 0 37 U 0 39 U 0.38 U 0 38 U 0.024 J 

bis(2-Lih>lhexyl>phthalate 210 0.95 0.51 0.33 J 1.7 0.26 J 1 0 37 U 0.051 J 1.2 0.24 J 0.056 J 

Di btn £(a,h)anlh race ne 0.66 0 33 U 0.36 U 0.37 U 0.34 U 0.34 u 0.036 J 0.37 U 0.39 U 0.38 U 0.38 U 0.37 U 

lndenon,2,3-(.d)p\rene 4 0 33 U 0.057 J 0.37 U 0.041 J 0 34 u 0.078 J 0.37 U 0.39 U 0.38 U 0,38 U 0.37 IJ 

i'csiKiiJt A PCU Resull 0 Resull Q Resull g Resull Q Resull Q Resull U Resull Q Resull V Resull Q Itesull Q Result g 

D.cldrm 0 18 0 0034 U 0017 U 0 0035 U 0 019 U 0.004 1 u 0 0035 U 0 038 U 0 0036 U 0018 U 0.019 U 0.OO34 U 

AJOi>lur I2J2 2 0 034 U 0 037 1J 0 034 U 0 034 U 0 035 u 0 036 U 0 038 U 0 038 U 0.035 U 0.036 t l 

Arrxlor 12-18 2 0.034 U 0 037 U 0.034 U 0 034 U 0 035 u 0 036 U 0,038 U 0,038 U 0.U85 0.065 0.054 

Aroclor 125-1 2 0.064 . '.. 3.5 1) . 0.034 U 0.6 0035 u 0.12 0 038 U 0 03K IJ 0.1 0.039 0.049 

Aroclor 1260 2 0 034 U 1 I I 0 031 U 0.2 0 035 u 0 036 U 0 038 U 0 038 U 0.035 U 0.036 U 0 034 U 

fou l Ariulor 2 0.064 4.5 U 034 U 0.8 0,035 u 0.12 0 038 U OU38 IJ 0.185 0.104 0.103 

M f t . D Resull Q Resull Q Resull IJ Rcsuh Q Result g Resull Q Resull Q Resull y Itesull g Resull Q Resull g 

Aluminum NC 2,680 3,620 3,260 3,330 3,280 I.20U 1,250 2,020 6,300 4,5011 4,560 

Aniimony 340 0..15 14.9 0.79 J 16.4 1.7 J 17.3 0.39 U 0.39 U 6.5 J 0.78 J 3.2 JN 

Arsenic 20 0.95 J 4.1 1.7 J 4 3.3 4.4 0 53 U 3.1 5.7 2.9 2.5 
Ujrium 47,000 7.6 J 50.3 13.9 J 42.9 21.1 1 14.5 J 2.7 J 3.2 J 54 22.2 J 49.5 

[Beryllium 2 0.07 J 0.15 J 0.08 J 0.12 J 0.1 J 0 04 U 0 05 U 0.15 J 0.16 J 0.17 J 0.1 J 

iCjJmium 100 0.09 J 1.5 0.19 J 2 0.43|j 0 07 U 0 07 U 0.07 U 3 0.49 J 1.3 

Copper 600 4 J ' 1,400 12.1 112 225 37.4 1.6 J 2.3 J 1,210 35 144 
Iron NC 5,360 15,200 6,590 11.4U0 6,730 5.2110 1,9110 7,8211 32,000 10,900 12,600 

Lend 600 4.8 468 53 - 1,560 . 124 2.I7U 2.3 1.9 265 42.2 I7J 

Miuitianesc NC 38.2 232 44.7 212 37.1 14.5 18.4 15 217 59.8 80.7 
Mercury 270 0.05 J 0.47 0.09 0.64 0.48 0.07 J 0 05 U 0 05 U 0.42 0.17 0.29 

Nickel 2,400 3.9 J 23.8 5 J 12 1 1.7 1.8 J 1.3 J 1.1 J 21.5 9.1 15.1 
Silver 110 0 15 11 0.38 J 0.25 J 0.35 J 0.16 J 0 15 U 0.16 U 0 16 U 0.79 J 0.15 U 0.27 J 
.Sodium 4,100 17 9 U 76.3 J 18.1 U 74.6 J 19.1 J 59.4 J 20 U 20 U 905 J 60.lt J 163 J 
1 hiillium 2 0 75 U 0.77 U 0.76 U 0 75 U 0 76 U 0 79 U 0 81 U 0 83 U 0.83 J 0.79 U 0.78 U 
/.inc 1.500 16.8 246 39.5 230 163 22.4 5.1 9.1 387 I0J 281 
Soil Ch«r«tttr l ) t iej Resull Resull Resull Resull Resull Resull Resull Resull Resull Result Resull 

PH NC 8 2 7.8 74 7.8 7 5 ^ 5 5 7.5 7.7 7 9 7.9 
ICsanidc (mjyl^) NC NA NA NA NA NA NA NA NA NA NA NA 
Nolo : 

• • NJDEt' NRSCC - New Jersey Non-Residential Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds not listed did not meet or exceed soil cleanup criteria in any sampli - U - Not detected above the Contact Required Quantitation Li 
• Sliaded values meet or exceed New Jersey Non-Residential Soil Cleanup Criteria (N.J.A.C 7:26D 5/'J9) - J - Estimated value, below the CKQL, 
• Bold values indicate concentrations above MDL. - D - Sample diluted. 
- All results in m&'kg. -NA - Not Available. 
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f i T A B L E 5-8 

Malleo Iron and Metal 
Deep Soil Sample Results (-10-12 f l) from the Scrnpynnl Non-Residential Criteria (NKSCC) 

SAMPLE LOCATION CP-12 GP-13 GP-14 CP-1 5 CP-16 GP-17 GP-18 GP-19 GP-20 GP-21 

SAMPLE ID GP-I2C GP-I3C GP-I4C GP-I5C GP-I6C GP-17C GP-I8C GP-19C GP-20C GP-21C 
UBID NI3I4-4 NI314-7 NI 314-1(1 N13I5-2 NI315-5 NI3 I5-1 NI3I5-1 1 N1313-3 NI3I3-6 N1313-9 
DA IE IO'23/200l 10/23/201)1 10-23/2 DDI I0.23O00I 10123/2001 10 '23/21131 10/23(2001 10/23/2001 IO'23/200l IO'23/200l 

SAMPLE /A TERVAL (BGS) 115-12 II.5-12 115-13 11-115 115-12 12-12 5 I I 5-12 I I .1-11.6 11-115 11.5-12 

ANALYTE NJDEP A W 

Volatile Organic Compound) Residential Itesull Q O Resull 0 l> Resull y U Resull 0 Resull (3 D Resull Q D Rcsuh Q D Result y 13 Rcsuh y 13 Resull y U 

Benzene 1] NA NA NA NA NA NA NA NA NA NA 
:is-l,2-Dichlotoetliene 1,000 NA NA NA NA NA NA NA NA NA N A 

lithylben^cnc 1,000 NA NA NA NA NA NA NA NA NA NA 
Vinyl chloride 7 NA NA NA NA NA NA NA NA NA NA 
Xvltne (loial) 1,000 NA NA NA NA NA NA NA NA NA NA 

jStini-Volaiilt Organic Compound) Resull Q 1) Itesull Q D Resull (J IJ Resull Q Resull Q U Resull y 13 Resull G D Resull y D Result y 13 Rcsuh y 13 
Bcn«y)i».inihrdceiie 4 NA NA NA NA NA NA NA NA NA NA 
Uenzc(a)p>rene 0 66 NA NA NA NA NA NA NA NA NA N A 

BcnJ'o(b)lliiof ajulitnc 4 NA NA NA NA NA NA NA NA NA NA 
Dcnzo(k)nuoramhciie 4 NA N A NA NA NA NA NA NA NA NA 
bi^2-l-ihylhex>l)phlhhlate 210 NA NA NA NA NA NA NA NA NA NA 

1I3ibeni,(j,h)mihiii>Jcne 0 66 NA NA NA NA NA NA NA NA NA NA 
ln>J:ni.; l,2,3-cd)p>ri:iK 4 NA NA NA NA N A N A NA NA NA NA 
I'esiindt- A I'CH Itesull Q D Resull Q 1) Resull y D Resull (J Resull Q D Resull y L> Resull y D Result Q 13 y 13 Resull y IJ 
Dieldtin 0.18 0 U04 U 1 0.0037 U 1 0.0038 U 1 0.0035 U 0.0036 U 1 0.0036 U 1 0.0037 U 1 0.0037 U 1 O.0O36 U 1 0 0036 U 1 
Aroclor 1242 2 0 04 U 1 0 037 U 1 0 038 U 1 0.035 U 0.036 U 1 0 036 U 1 0.037 U 1 0.037 U 1 0.036 U 1 0 036 U 1 
Aroclor 124 S 2 0.01 U 1 0 037 U 1 0 03B IJ 1 0035 U 0.036 U 1 0 036 U 1 0 037 U 1 0037 U 1 0 036 U 1 0 036 U 1 
'\ioclor 1254 2 0 04 U 1 0 037 U 1 0 038 U 1 0 0J5 U 0 036 U 1 0 0J6 U 1 0.0)7 U 1 0 037 U 1 0036 U 1 0 036 U 1 
Urotlor 1260 2 0 01 II 1 0 037 U 1 0 038 U 1 0 035 U 0.036 U 1 0 036 U 1 0.037 U 1 0.037 U 1 0.036 U 1 0.036 U i 
M'oial Arcclor 2 0 0 0 0 0 0 0 0 0 0 
Md.l i Resull Q D Itesull Q 1) Rcsuh (J 13 Resull y Resull 1} D Rcsuh y D Rcsuh y 1) Resull y D Result y 1) Result y 1) 
/Mtinunum NC NA NA NA NA NA NA NA NA N A NA 
Aniimonv 340 NA NA NA NA NA NA NA NA NA NA 
|Aiseriic 20 NA NA NA NA NA NA NA NA NA NA 
Barium 47,000 NA NA NA NA NA NA NA N A NA NA 
,Beryllium 2 NA NA NA NA NA NA NA NA NA NA 
jCridmium 100 NA NA NA NA NA NA NA NA NA NA 
'Copper 600 NA NA NA NA NA NA NA NA NA NA 
'Iron NC NA NA NA NA NA NA NA NA NA NA 
Lcdd 600 NA NA NA NA NA NA NA NA NA NA 
^Manganese NC NA NA NA NA NA NA NA NA NA NA 
Mercury 270 NA NA NA NA NA NA NA NA NA NA 
Nukcl 2,400 NA NA NA NA NA NA NA NA NA NA 
Sil.er 110 NA NA NA NA NA NA N A NA NA NA 
; Sodium 4,100 NA NA NA NA NA NA NA NA NA NA 
rtiatiiiiin 2 NA NA NA NA NA NA NA NA N A NA 
Zinc 1.500 NA N A NA NA NA NA NA NA NA NA 
'Soil Chstracteriiiiri Resull Q 1) Result Q 1) Resull Q D Resull (J Resull y O Result y 1) Result y 13 Resull G 1) Resull y r> itcsuit y 1) 
r>n NC 7 23 1 8.14 1 4 93 1 7.18 5.69 1 5 19 1 5.35 1 692 1 5.68 1 4.43 1 
Cyanide (m&Vjt) NC NA NA N A NA NA NA NA NA NA NA 

• * NJDEP NRSCC - New Jersey Non-Residential Soil Cleanup Crileria (N.J.A.C, 7:26D 5/99) compounds noi 
• Shaded values meet or exceed New Jersey Non-Residential Soil Cleanup Criteria (N.J.A.C 7:260 5/99), 
- Bold values indicate concentrations above MDL. 
•A l l results in m^kg. 

listed did not meet or exceed soil cleanup criteria in any samp - U "• Not delected above the Contact Required Quantitation Limit (CRQL). 
- J = I'.siiiiiiiicd value, below ihe CRQL. 
- D " Sample diluted 
-NA • Not Available 
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1= SAMPLE LOCATION 

TABLE 5-8 
Matteo Iron and Metal 

Deep Soil Sample Results (-10-12 ft) from the Scrapyard - Non-Reaiilenllal Crileria (NRSCC) 
GI'-23 

GP-23C 

GP-24 

GP-24C 
GP-25 

GP-25C 

GP-26 

GP-26C 

GP-28 

GP-28C GP-29C 

GP-30 GP-31 

GP-3IC 
NI405-I2 

10/24/2001 
SAMPLE INTERVAL (BGS) 

ANALYTE 

Volatile Organic Compounds 

NJDEP Non-
Residential Q D Q D Q D Q D Q D Q U Q » (3 D I Q D 

L)i-l,2-l3icliloructhcnc 
Eltiylbcn: 
Vinyl chloride 

Xylene (liil.il) 

Stmi-Volalile Organic Compoundi Q D Q D Q D Q D Q » Q I) Q D I 0 13 
Dcn/o(aMiliracertc 
Hen/o(j)r>)ti 

lkn/o(b)lluortijii[icne 
Dcni!o(k)l1uut1inihcr.e 
|bn(2-Lih>ilicsyl)phthaJaie 
Dihciit(d,li).iniriraccne 
InJcnof 1.2.3- <l)p)fcnc 

PtlliciiJe A I'Cll _2_E Q '3 Q 13 Q " Q D Q 13 Q I) I Q D 
0 0038 IJ I 0.0039 U I 0.0U35 I I I 

0 039 U I 

_2J1 O 13 _ Q _ D Q 13 G 13 I >> 13 
2,360 

Ucryllu. 

Copper 

Lead 

Manganese 
Mcnury 

_J \ 
J I 

4,040 

Sail Characteristics Q 13 Q. 13 Q L) Q 13 Q 13 Q 13 <3 13 13 13 1 Q 13 

0.06 UN 1 0.05 UN 1 0.05 UN 1 

- • NJDEP NRSCC - New lersey Non-Residential Soil Cleaoup Crileria (N.J.A.C. 7;26D 5/99) compounds 
• Shaded values meel Dr exceed New lersey Non-Residcniial Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). 
- Hold values indicate concentrations above MDL. 
- All results in mg/Vg. 

nut listed did nol niccl or exceed soil cleanup criteria in any &• - U = Nol delected above the Contact Requited Quantitation Limit (CRQL). 
• J = Estimated value, below the CRQL. 
- D - Sample diluted. 
•NA - Nol Available. 

Poge 3 ol 3 



MIM3.40127 

TABLE 5-9 
Matteo Iron and Metal 

Soil Boring Sample Analytical Results 

SAMPLE LOCA HON MW1 Bl 6 B 8 1 
SAMPLE ID MW-1 A MW-1B MW16A MW16B MW-18A MW-18B 8 

LAB ID E77442-5 E77442-6 E78265-2 E78265-3 E78510-11 E78510-12 8 

DATE 9/25/2000 9/25/2000 10/5/2000 10/5/2000 10/10/2000 10/10/2000 | 

SAMPLE INTERVAL (BGS) 1.0-1.5 10-10.5 2-2.5 6.5-7 3-4 5-6 1 
ANALYTE 
Volatile Oreanic Compounds 

RSCC NRSCC 

Benzene 3 13 0.009 V 0.011 U 0.012 U 0.021 11 0.009 U O.Oi U | 

Chloroform 19 28 0.009 U 0.011 U 0.012 U 0.021 U 0.009 U 0.01 U | 

eis-1,2-DichIoroethene 79 1,000 0.0091) 0.011 U 0.012 U 0.021 U 0.009 U 0.01 U B 
Elhylbenzene 1,000 1,000 0.009 U 0.011 U 0.012 U 0.021 U 0.009 U 0.01 U 

Vinyl chloride 2 7 0.009 U 0.011 U 0.012 U 0.021 U 0.009 U 0.01 U 

Xylene (total') 410 1,000 0.009 U 0.011 U 0.012 U 0.021 U 0.009 U 0.01 U 

Semi-Vobtile Organic Compounds 
2,4-Dimelhylphenol 1,100 10,000 0.35 U 0.36 U 0.51 U 0.53 U 0 38 U 0.39 U 

Benzo(a)anthracene 0.9 4 0.35 U 0.36 U 0.53 U 0.38 U 0.39 U 1 
Benzo(a)pyrene 0.66 0.66 0.35 U 0.36 U 0.53 U 0 38 U 0.39 U J 
Benzo(b)fluoranthene 0.9 4 0.35 U 0.36 U 0.53 U 0 38 U 0.39 U 1 
Benzo(k)fluoranthene 0.9 4 0.35 U 0.36 U 0.53 U 0 38 U 039 U 

bis(2-EthvIhexyl)phthalate 49 210 0.07 J 0.36 U 29 0.075 J 038 U 0.39 U 

Diben?^a,h)anthracene 0.66 0.66 0.35 U 0.36 U 1 0.53 U 038 U 0.39 U 

Indeno(l ,2,3-cd)pyrene 0.9 4 0.35 U 0.36 U 0.53 U 0.38 U 0.39 U 

Pesticide Si PCB 
Dieldrin 0.042 0.18 0:0034 U 0.0037 U 0.0051 U 0.005 U 0.0039 U 0.004 U 

Aroclor 1248 0.49 2 0.034 U 0.037 U 02 0.050 U 0.039 U 0.040 U 

Aroclor 1254 0.49 2 0.034 U 0.037 U 0.68 0.050 U 0.039 U 0.040 U 

Aroclor 1260 0.49 2 0.034 U 0.037 U 0.051 U • 0.050 U 0.039 U 0.040 U 

Total Aroclor 0.49 2 0.034 U 0.037 U 0.050 U 0.039 U 0.040 U J 

Metals f 
Aluminum NC NC 3,240 1370 12,700 9,400 3,030 4 O50 | 

Antimony 14 340 2 J 0.43 3 133 J 0.56 U 2.8 J 0.43 J 

Arsenic 20 20 1.4 J 0.48 U 16 8.2 4.9 8 

Barium 700 47,000 24.9 J 73 J 391 73.4 83 J 4.5 J 

Beryllium 2 2 0.2 J 0.05 J 0.43 J 037 3 0.16 J 035 J 

Cadmium 39 100 0.07 U 0.06 U 3.8 J 0.28 J 0.07 U 0.07 U 

Copper 600 600 7 3.7 J 469 SS 23 J 2 J 

Iron NC NC 5,750 3,680 153,000 10,700 10,400 * 15300 

Lead 400 600 79.2 16.4 22.7 23 2.4 

Manganese NC NC 41.4 15.2 561 76 16.6 223 

Mercury 14 270 0.05 U 0.05 U 1.2 0.06 U 0.05 U 0.05 U 

Nickel 250 2,400 4 J 2 3 60.1 10.1 J 3.4 J 2.6 J 

Silver 110 4,100 0.15 U 0.15 U 3.6 J 0.23 U 0.17 U 0.16 U 

Sodium NC NC 18.7 U 18 U 585 J 243 J 38.5 J 46.8 J 

Thallium 2 2 0.78 U 0.75 U 2.8 U 1.2 U 0.86 U 0.83 U 

Zinc 1.500 1.500 209 7.8 40.9 11.7 18.2 

Notes: 
- Compounds not listed did not meet or exceed soil cleanup criteria in any sample. 
- RSCC: New Jersey Residential Soil Cleanup Criteria 
- NRSCC: New Jersey Non-Residential Soil Cleanup Criteria 
- Shaded values exceed New Jersey Residential Direct Contact Soil Criteria 
- Shaded values with an "N" exceed New Jersey Non Residentia] and Residential Direct Contact Soil Cleanup Criteria 
- Bold values indicate concentrations above MDL 
- AU results in mg/kg. 
- U ~ Not delected above the Contract Required Quantitation Limit (CRQL). 
- J = Estimated value, below the CRQL 

1/1 



MIM3.40128 

TABLE 5-10 
Matteo Iron and Metal 

Soil Boring Sample TOC Results 

Sample 
Location 

Sample ID Lab ID Date Depth 
ft bgs 

TOC 
mg/kg 

PH 

MW] MW1C E77442-7 9/25/2000 14-16 <120 4.2 

MW2 MW-2A E77159-15 9/18/2000 12-14 223 5.1 

MW3 MW-3A E77159-16 9/18/2000 10-12 456 5.4 

MW4 MW-4A E76949-15 9/19/2000 8-9.5 730 5.2 

MW5 MW-5A E77159-17" 9/19/2000 12-14 5,780 4.7 

MW6 
MW-6A E76949-16 9/20/2000 8-10 1,300 5.5 

MW6 
MW-6DUP E76949-17 9/20/2000 8-10 1,610 5.2 

MW7 MW-7A E76949-18 9/21/2000 8.5-10 <110 6.8 

MW8 
MW8A E77442-3 9/25/2000 14-16 708 4.5 

MW8 
MW8B E77442-4 9/25/2000 16-18 359 4.2 

MW9 MW-9A E77442-1 9/22/2000 10-12 1,000 6.4 

MW10 MW-1 OA E77442-2 9/22/2000 10-12 413 6.1 

MW11 MW-11A E76949-19 9/21/2000 6-8 600 7 

MW12 MW-12A E76949-20 9/21/2000 6-8.5 722 7 

MW13A E78510-17 10/10/2000 6-7 1,020 4.7 

MW13B E78510-18 10/10/2000 12-13 12,600 4.9 

B13 MW-13C E78671-13 10/13/2000 30-36.5 356 5.4 B13 
MW-13D E78671-14 10/13/2000 55-60.5 381 6 

DUP TOC E78963-10 10/16/2000 85-86 1,380 4.9 

MW14-A E77892-1 9/29/2000 6-8 1,090 8.1 

MW14-B E77892-2 9/29/2000 18-20 9,320 5.5 
B14 MW14-C E78043-1 10/2/2000 45-47 2,150 5.2 

MW14-D E78043-2 10/2/2000 75-77 2,080 5.7 

MW-15A E78043-12 10/3/2000 2-8 418 7.1 

MW-15B E78043-13 10/3/2000 8-12 9,340 4.9 

B15 MW-15C E78043-14 10/3/2000 25-32 269 5.6 B15 
MW-15E E78043-15 10/3/2000 45-52 672 6.6 

MW15-E E78265-1 10/4/2000 80-87 314 7.2 

MW16C E78265-4 10/5/2000 10-11.5 2,220 8 

MW16D E78266-12 10/6/2000 45-46 130 8 

B16 
MW16E E78266-13 10/6/2000 50-51 350 6.7 

B16 MW16F E78266-14 10/6/2000 60-61 49,700 5.6 

MW16G E78510-9 10/9/2000 85-86 4,090 5.9 

MW16H E78510-10 10/9/2000 90-91 22,000 6.6 

MW17D-A E76840-5 9/14/2000 4-5.5 300 5.2 

MW17D-B E76840-6 9/14/2000 9-10.5 17,300 4.4 

MW17D-C E76840-7 9/14/2000 18-19 <240 4.2 

B17 MW17D-D E76840-8 9/14/2000 45-46 1,960 4.8 B17 
MW17D-E E76840-9 9/14/2000 65-66 3,890 5.3 

MW17D-F E76840-10 9/14/2000 75-76 16,400 5.3 

MW17D-G E76949-2 9/15/2000 85-86 73,600 6 

MW18C E78510-13 10/10/2000 6-7 198 6.4 

MW18D E78510-14 10/10/2000 16-17 227 6.8 
B18 MW18E E78510-15 10/10/2000 25-26 275 7.8 

MW18F E78510-16 10/10/2000 50-51 356 •. 7.2 

1/1 
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TABLE 5-11 
Matteo Iron Metal 

Soil Sample Sample Results - Lead/TPH/pH 

New Jersey Residential Soil Cleanup Crileria 

Sample 
Location 

Sample ID Lab ID Date Depth 
ft bgs 

TPHC 
mg/kg 
10,000 

Lead 
Res. 
400 

Non Res. 
600 

pH 

NC 

TP1A TP-1 A E76234-3 9/6/2000 1.5-2 903 25,600 5.5 

TP1B TP-IB E76234-4 9/6/2000 6-6.5 535 8,040 6.8 

TP1B TPDUP-1 E76234-6 9/6/2000 6-6.5 1,080 6,270 6.5 

TP1C TP-1C E76234-5 9/6/2000 2.5-3 956 12,000 5.8 

TP2B TP-2B E76419-12 9/7/2000 3-3.5 248 821 6.1 

TP2C TP-2C E76419-13 9/7/2000 7-7.5 116 200 5.6 

TP3A TP-3A E76419-14 9/7/2000 1.5-2 239 31,300 5.7 

TP3B TP-3B E76419-15 9/7/2000 4.5-5 <26 5.6 7.5 

TP4A TP-4A E76419-36 9/7/2000 2-2.5 88.5 10,600 6.2 

TP4B TP-1B E76419-17 9/7/2000 2-2.5 <28 36.3 6.6 

TP4C TP-4C E76419-18 9/7/2000 5.5-6 120 5,080 4.9 

TP4D TP-4D E76418-14 9/7/2000 13-14 <31 14.1 3.7 

TP5A TP-5A E76419-8 9/8/2000 2.5-3 <33 8.6 4.1 

TP5A TPDUP2 E76419-9 9/8/2000 2.5-3 <33 10.4 4.2 

TP6B TP-6B E76419-7 9/8/2000 11-11.5 29.7 2 5.7 

TP7A TP-7A E76419-3 9/8/2000 10-11 <28 5.1 5.4 

TP8A TP-8A E76419-2 9/8/2000 8-8.5 <29 6.6 5 

•] P9A TP-9A E76419-1 9/8/2000 7.5-8 <42 933 5.6 

TP10A TP-10A E76571-1 9/11/2000 12-12.5 <29 4.4 4.7 

TP11A TP-11A E76571-2 9/11/2000 2-2.5 <27 3.2 7.2 

TIM3A TP-13A E76571-3 9/11/2000 9.5-10 117 61 6.1 

TPI4A TP-14A E76571-4 9/11/2000 6.5-7 <29 26.2 4.4 

TP 15 TP-15A E76571-5 9/11/2000 9-9.5 <30 30.1 6.5 

TP 16 TP-16A E76571-6 9/11/2000 10.5-11 <32 222 5.5 

TPI7 TP-37A E76571-7 9/11/2000 6-6.5 <29 3.7 4.5 

TP 19 TP-19 E76651-2 9/12/2000 6.5-7 <39 20.2 5.7 

TP20 TP-20 E76651-3 9/12/2000 8.5-9 <30 2.4 6.6 

TP21 TP-2I E76651-4 9/12/2000 11.5-12 <29 1.7 6.7 

TP22 TP-22 E7665I-5 9/12/2000 13.5-14 <30 4.5 4.7 

TP23 TP-23 E76651-6 9/12/2000 13-13.5 <26 2 5 

TP24 TP-24 E76651-7 9/12/2000 8-8.5 <31 4.5 4.6 

TP26 TP-26 E76651-9 9/12/2000 8.5-9 <27 1.7 6.8 

TP27 TP-27A E76651-10 9/13/2000 1.5-2 315 750 6.9 

TP27 TP-27B E76651-11 9/13/2000 3-3.5 <29 17.7 7 

TP28 TP-28A E76651-12 9/13/2000 2-2.5 89.9 7,930 6.1 

TP28 TP-28B E76651-13 9/13/2000 3.5^ 47.9 262 5.6 

IP30 TP-30 E76651-I6 9/13/2000 11.5-12 <28 2.3 6.2 

1P31 TP-31 E7665I-17 9/33/2000 3-3.5 <27 2.3 6.8 

TP34 TP-34 E76651-19 9/13/2000 2-2.5 29.6 1.7 6 

TP36 TP-36A E76839-2 9/14/2000 3-3.5 <29 3.6 5.2 

Notes: 
- New Jersey Residential and Non Residential Soil Cleanup Criteria (N.J.A.C. 
- B.-̂ d and Shaded values exceed New Jersey Residential and Non Residential 
- No sample exceeded Impact to Groundwater Criteria. 
- All results in mg/kg. 

7:26D 5/99) 
Soil Cleanup Criteria. 

Page 1 of 2 
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o 
TABLE 5-11 

Matteo Iron Metal 
Soil Sample Sample Results - Lead/TPH/pH 

Sample 
Location 

Sample ID Lab ID Date Depth 
ft bgs 

TPHC 
mg/kg 

Lead pH Sample 
Location 

Sample ID Lab ID Date Depth 
ft bgs 

TPHC 
mg/kg Res. 

400 
Non Res. 

600 

pH 

New Jersey Residential Soil Cleanup Criteria 30,000 
Res. 
400 

Non Res. 
600 NC 

TP36 TP-36B E76839-3 9/14/2000 12.5-13 <33 32.9 6 

TP37 TP-37 E76839-4 9/14/2000 12.5-13 <30 2.7 6.2 

TP38 TP-38 E76839-5 9/14/2000 4-4.5 < 389 1,650 6 

TP39 TP-39 E76839-6 9/14/2000 9.5-10 <32 3.7 6.1 

TP40 TP-40 E76839-7 9/14/2000 9-9.5 <288 294 6 

TP41 TP-41 E76839-8 9/14/2000 6-6.5 < 191 •: 3,600 6 
TP42 TP-42A E76839-9 9/14/2000 3-3.5 <30 37.7 5.3 

TP42 TP-42B E76839-10 9/14/2000 8.5-9 <33 1.8 6.3 

TP43 TP-43 E76839-1 1 9/14/2000 12.5-13 <34 6.6 4.7 

TP46 TP-46 E76949-3 9/15/2000 14.5-15 <28 5.5 6.6 

TP46 TP-DUP5 E76949-4 9/15/2000 14.5-15 <28 2.6 6.6 

TP48 TP-48B E76949-7 9/15/2000 8.5-9 <30 16.6 5.4 

TP50 TP-50B E76949-10 9/15/2000 13.5-14 <28 1.4 5.2 

TP51 TP-51A E77159-1 9/18/2000 3-3.5 2,250 1,680 6.6 

TP51 TP-DUP6 E77159-2 9/18/2000 3-3.5 442 1,320 5.9 

TP5I TP-5 IB E77159-3 9/18/2000 12.5-13 <34 21.8 5.1 

TP52 TP-52 E77159-4 9/18/2000 4-4.5 74 128 6.2 

TP54 TP-54 E77159-6 9/18/2000 14.5-15 <29 7.7 4.1 

TP56 TP-56B E77159-9 9/18/2000 12-12.5 <29 62.2 6.9 

TP62 TP-62A N1241-4 10/22/2001 0.3-0.8 297 1,110 • 6.18 
TP64 TP-64A N1312-2 10/23/2001 9-30 <28 14.7 4.48 

TP65 TP-65A N1312-3 10/23/2001 4-4.5 <29 3.4 4.77 

TP68 TP-68A N1312-5 10/23/2001 3-3.5 <29 6.8 4.76 

TP7I TP-71A N1315-13 10/24/2001 6-6.5 <29 2.7 7.24 

TP7I DUP-2 N1315-17 10/24/2001 6-6.5 <28 1.8 6.94 

TP73 TP-73A N13I5-15 10/24/2001 8-8.5 146 54.5 5.37 

TPSS-A 
TPSS-A 1 E76949-11 9/15/2000 0-0.5 64.4 161 6.8 

TPSS-A 
TPSS-A2 E76949-1 9/15/2000 3.5-4.5 <26 34.7 6.5 

TPSS-B TPSS-B 1 E76949-12 9/15/2000 0-0.5 31.6 331 6.4 

TPSS-C TPSS-C 1 E76949-13 9/15/2000 0-0.5 2,080 1430 6.1 
TPSS-F TPSS-F 1 E77159-12 9/19/2000 0-0.5 63.8 4,980 6.4 

TPSS-G TPSS-G 1 E77159-13 9/19/2000 0-0.5 61.4 1,660 6.4 
TPSS-H TPSS-H 1 E77159-14 9/19/2000 0-0.5 118 9,830 6 

Notes: 
• New Jersey Residential and Non Residential Soil Cleanup Criteria (N.J.A.C. 
• Bold and Shaded values exceed New Jersey Residential and Non Residential 
• No sample exceeded Impact to Groundwater Criteria. 
• All results in mg/kg. 

7:26D 5/99) 
Soil Cleanup Criteria. 
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TABLE 5-1! 
Monro Iron Metal 

Ten Pil Soil S»mplc Hemlu • Kt i idenl i i l Crileria (RSCC) 

SAMPLE LOCATION TP4J TP4J TP47 TP48 TP49 TPJ0 TP) ] TPS) TP 3 6 TP-40 TP-61 TP-61 TP-6 4 
SAMPLE ID TP-OA TP-I5B TP-4 7 TP-4 8 A TP-49 TP-50A TP-3) TP-3 J TP-36A TP-60A TP-61A TP-6IB TP-64Q 

LAB 111 E76BJ9-L3 E76IJ9-14 E76949J F76949-4 E76949-B E16949-9 E7JIJ95 E771J9-7 E77IJ9S N I24 I - I NI 241.7 N I H I - 3 N I J I 2 - I 
DATE 9/14/2000 9/(4/2000 9/13/7000 9/15.7000 9/1 S/20C0 9/1 J/2000 9/18/2C0O 9/18/1000 9'll/?C0O 1012/7001 IC/21/2001 10/22/1001 I0/2J-7C0I 

SAMPLE INTERVAL (BGS l l - l 2-2 J 12.5-1) 1-1 3 l-l J t - l 1 12 3-1) 7 i-S 2-2 3 1 5-2 11 3 6-6 5 9.10 

ANALYTE NJDEP 

Rt.tdtnUal Votil i lc O r i i a i t Compoundi 

NJDEP 

Rt.tdtnUal Rtiul l Q Reiuli 0 Rt iu l l Q Rnul i O Rt iu l l O Reiult O Rcm'i O Rctuli Q Reiuli O Rt iu l i Q D Rt iu l i Q D Rt Q D Kevili O 1) 
UttJ/rot 3 0 5 1 J 001 U 0 0 ) 1 U 0012 U 001 ) U 0 011 IJ 0.012 U 001 U 0011 U NA NA 0.011 U 1 001 U 1 
Chlofofoirn 19 1.1 J 001 U 0012 U 0012 U 0011 U 0011 U 0011 u 001 U 0011 U NA NA 0011 U 1 001 U 1 
ci i- l ,2-Dichk*txiJ)tn* 79 4 A U 001 U 0012 U 0012 U 0011 U 0011 U 0012 U 001 U 0011 U NA NA 0011 U 1 001 U 1 
I-'ihylbcniens 1.000 J.7 J 001 U 0012 IJ 0 0 1 ] U 0011 U 0 011 U 0012 U 001 U 0011 u NA NA 0011 U 1 001 U 1 
Vin^l chloride 1 4 6 U 0 01 U 0011 IJ 0012 U 0011 U 0011 U 0 012 U 001 U 0 011 IJ NA NA 0011 U 1 001 U 1 
Xylene (lotaJ) 410 J l 0 01 U 0012 U 0012 U 0013 U 0011 U 0 011 u 0 01 U 0011 u NA NA 0011 U 1 001 U 1 
Stml-Vol i i i l» O re i n i t Compoundi Re mil O Reiuli Q Rtiul l 0 Rtiul l Q Reiuli Q Rtiull 0 R M U I I O Remit O Rttult Q Rt iu l i o 1) Re mil O D Rcurlt O D Rttul i O D 
[J,4-l)im<thitphenol 1.100 J3 D 0 14 U 041 U 0 37 U 019 IJ 0 ) 6 U 0 44 U 0 35 U 0 3 . U 015 U 1 0 34 U 1 0 33 U 1 0 JB U 1 
t f i tn«<i)uHrirKme 0.9 1 1 U 0 34 U 041 U 0.046 J 0.0J6 J 0.011 J 0 44 (J 0 35 U 0 34 U 0 ) 5 U 1 014 U 1 015 U 1 0 3 1 U 1 
bltii£0(i)pyicna 0.66 I S u 0 J4 U 0 41 U 0.046 J 0.016 J 0.016 J 0 44 IJ 0 13 U 0 14 IJ 0 35 IJ 1 0 34 U 1 015 U 1 01B U 1 
BtnnAb)lluorinlhtn« 0.9 i.i u 0.14 U 0.41 U 0,041 J 0.046 J 0.019 j 0 44 U 0 33 U 0 14 IJ 013 U 1 0 34 U 1 015 U 1 O 11 U 1 
l)tniu(k)ili jorviihene 0.9 1.8 U 0 14 U 0.41 U 0.0J9 J 0.0JI J 0.0Jl J 0 4 1 U 0 ) 5 U 0 14 |J 0 33 U 1 O 14 U 1 035 U 1 0 3 ! U 1 

49 I.I u 0 14 U 0.4| IJ 0 37 U O.OJt. J 0 16 U 0 44 U 0 ) 5 U 0 34 IJ 0 35 U 1 0,057, J 1 0 35 U 1 0 047 1 
l)lbfn K < I J I ) uilJiiatino 0.66 1 1 u 0 14 U 0 41 U 0 17 U 0 39 U 0J6 U 041 u 0 35 U 0 34 U 0 35 U 1 0 34 U 1 0 33 U 1 O i l U 1 
lnilenc( l.2,]-cdrp>(tne 0 9 1 S If O K U 0 41 U 0.016 1 0.0J.l J 016 U 0 44 U 0 35 U 0 14 |J 0 13 U 1 0 34 U 1 013 U 1 0J8 U 1 
l i ' r t i i t i i l t A TCU Reaull Q Rt iu l l Q Result Q Rt iu l l Q Result Q Reiuli 0 Rtiul i Q Rt iu l l Q Rtiul l 0 Resull Q D Reiult 0 O Remlr O I) Rf«|! l O I> 
D.eldi.n 0.041 0018 If 0 00)6 U 0 0041 U 0 00)1 U 0 0037 U 0 0013 U 0.004 3 U 0 0033 U 0 0011 IJ 0 0033 U I 0 0014 \ ) 1 0 0035 U 1 0 004 U 1 
Aroclor 1241 0 49 0 016 U 0041 u 0 0 ) 1 U 003J U 0013 U 0 043 U 0 015 U 0 0)1 U 0 013 U 1 0 034 U t 0 013 U 1 0 01 U I 
Aioclar 1214 0 49 0 11 u 0 0)6 U 0 041 u 0 0 ) 1 U 0 037 IJ 0033 U 0 043 U 0 013 U 0 011 u 0.059 | 0.011 U 1 0.14 1 0 04 U 1 
Aioclar 1760 049 0 I I u 0 016 U 0 041 u 0 0 ) 1 U 0 017 U 0 01J U 001J U 0 0 ) 5 U 0 0)1 U 0 033 U 1 0 0 1 * U 1 0.11 1 0 01 U 1 
Tetil PCIli 0 49 V - ' . o i i - 0 0)6 U 0 04 1 U 0 011 U 00)7 U 00 )1 U 0013 U 0 0)3 IJ 0 0)3 11 O.UJ9 0 014 t j 0.16 0 01 u 
M i i i l i Resull CJ Reiult Q Rtiul i O Remit Q Rcmll O Reiuli Q Rrn.li Q Rt iu l i Q Rc«uli O HCMI!I o n Rciuii ( j n Reiuli Q D Hci : l i <J O 
Atom mum NC 1,400 1,140 7,040 1,970 1,910 IJSl) IJ.61MI 1,Still 1,760 J.9V0 1 1,110 1 1,670 1 I.I7U 1 
Andmcny 14 1.6 J 0 19 U 1.6 J 1.9 J I.I J 0 1/. UN 0.7'» J 0 14 U 0 13 U 1 0 44 U 1 1.6 J 1 0 1 u 1 
Aucmc 20 i.i J 1.2 J i 2.1 . , J4.| 1.2 1.1 7.4 1 1.5 1 1-3 1 4.1 1 
l lu ium 700 4J 6.4 J J i t J 11.9 J IK J 16.7 J 17 J •J.l J 6.H J b 6 J 1 S.9 j I 1 J 1 4.1 J 1 
Ocriilmm 2 0.11 J 0.1S J 0.91 J 0.16 J 0.13 J 0.13 J 1.1 J o n j II11 J 1.17 J | 0.1 J 1 0.11 J 1 0 17 J I 
Ctdmium 39 0.91 J 0 06 U 007 U 0 07 U 0.13 J 0.06 J 0 03 I I 0 0b J one, u 0 06 U 1 0 06 U 1 0 07 U 1 OOJ U 1 
Copper 600 u.s 1.4 ) J.l J 6.1 14.5 6.9 5.9 J 1.2 J 0 AH J 1.4 J | 1.6 J 1 3 1 J 1 I f 8 1 
lion NC 16,100 9,430 71J0O 4,440 1,110 1,370 14,000 6,430 6.610 1J.I0Q 1 4,080 1 7,120 1 in.ii 'O i 
L t t J 400 9.1 1.6 57.9 101 104 10.1 19.5 1 4.1 1 2 1 BJ 1 6 J 1 
M i d i in ( i t NC 149 43 1 111 77 74. J 30.6 16.3 16.9 I I .1 31.7 | 10.6 1 14.1 | 87.9 1 
Mercury 14 0,0* J 0 04 U 006 U 0 04 u 0 03 U 004 U 0 04 U 0 0 1 u 0 04 u 0114 J 1 004 J 1 0.04 J 1 0 0 \ U 1 
Niektt 250 64.6 3.9 J 1(3 J. l J 3.1 J 4 J 15.5 3 1 J 1 t. J 1.7 J 1 1 I J 1 2.4 j I ) . i J 1 

110 0.17 J 0 15 U 0 16 U 0 11 u a is u 0 14 U 0 19 U 0 14 U O K U 0 15 IJ 1 0 15 U 1 0 16 U 1 O i l U 1 
Sodium NC H.J J 15.7 J 19.T U 19.4 J 18.7 1] 16 9 U 39.5 J 17 I J 31 5 J 89.7 J 1 75.1 J 1 19 J 1 10.5 J 1 
rhil l iurn 2 0 76 U 0 73 U 0 82 U 0 79 IJ 0 7B U o n u 0 9J U 0 7 ) U 0 72 1) NA 1 NA J t NA 1 NA J 1 
Fine 1.300 H.3 44.1 11.4 41.1 14.3 t l . l 59.3 6 3 1 J.J 1 17.7 ) 46.9 1 111 1 
Sail C b m c i i r i M k * Remit 0 Rtiul l O Reiuli O Reiuli Q Reiuli Q RCIKII Q Rtiul i O Reiuli O Rtl-.rli Q Ro.i ' l Q 1) Ho. i l l O [) iteiuli O n Rc«.:i o r> 
Ph 1 NC 6 5 1 3 4 3 7 66 5 7 4 } 7 2 7 2 f.11 1 I 71 1 7 17 1 1 »9 1 

tCyuiidt I NC NA HA NA NA NA NA N A NA NA 0 03 11 1 0 03 U 1 0 05 U I 0 0<. U i 

• CtcJ NEW JtiKY Kciidcniul Soil Cleinup Cmtria I.N I.A.C 260 3/99) Hold vilu<i indicnc contf n irmonj iboic MD1. - Shided t i h i c i meet 

• Al l remit] inmg/k|. 

• D • Staple diluted 

- U - Nc4 dclccltd ibove 0»e Conlici Required Quinli i i i ioa Unti l (CRQL). 

• ) • Et t imi i td vilu«, below ih« CHQL. 



TABLE 5-12 
Moilio Iron M*ial 

T i l l Pit Soil Simple Rc4*lli • R u U t M l i I Crileria (RSCC) 

T P - l l 

T P - l l B 

T P - l l 

T?-I1C 

T P H 

TP-1 A A 

i TP-16 

TP-I6A 

TP-IT 

TP-IT A 

T P - l l 

TP-MA _ SAMPLE LOCATION 

SAMPLE JD 

LAB ID 

TP-4TA 

M13I2-4 

10/73/2001 

P U P A 

H13I2-6 

10/1172001 

TP-TO A 

10/1472001 

N 1*09-9 

10/21/2001 

N1*09-10 

10/2 31001 

NH09-M 

IQ/13/2001 

T-T J 

NH09- I2 

HV25/70QI 

3-3 1 

H H W - I ) 

10/23/2001 

3 5-4 

HI409-1* 

10/75/2001 

7-7 S 

WMW-13 

10/23/2001 

3-5 5 

NH29-3 

10/26/2001 

* J-J 

NI329-6 

10/7 6/2 O0I 

NIS19-7 

10/26/2001 

2 5-3 

Hewitt Q P* R u » h Q Rtiwk Rtw l l Q 5 R t » N Q P R t w h 3Z3 
U 1000 

Ri iu l i f j 

0011 

RtwH Q P 

0011 U I 

0 011 U 1 

Rtiuli 

001 
O n 
u i 5 

0 01 

001 

U I 

U I 

001 U I 

0.01 U 1 001 

0 01 

001 

001 
-1 •2-Di<btortwihmt 

Vi^Uhlor ide 

J.000 
0011 U I U 1 

Xyitnc (HXiJ) 
Rt i»h Q D Rtiuli Q~D Rtiull. Q P Reiuli 0 Rt iuh 

0 « 

Q D 

~iTT 
J L i i 

037 U I T T T 
j i 

0 * * U 1 
0 * 4 U I 
0 « U I 

0 ) 9 

0 ) 9 OwnotO 
Bmic'b'HWon* 
Bqito(k>fl 

0 3) 
0 ) 3 

0 3 ) U 1 

0 31 U I 

OJT 

0 37 

03T 
OJT 

0 31 U I 

0 ) 1 U 1 

t^2-Eihy»Myi)phih iJMi 
0 * * 

0 4* 

U I 
U I U I 

~D r 
I T 

U 1 

l»dcno(l,l.)-c<d)pyrtr 

P t l t k rJ t 4 PCB 

037 U I 
044 U J 

RciuH Q T> fcttvii Q b 
0,00)7 U I 0 00)3 u 7 " T j T 

RcwN Q 5 

000)T u " T 

RouN Q**P R»mK 

0 004 

Rtiul i Q ~ 

0 00*2 

0 0*7 U I 

Retull 

0 00*1 TJ~Tc 
_ 0 04 

0 04 0 04? U I 
0.042 U I 
0.042 1 

0041 

0 041 a Pit, 

' 0 016 

U I 

u 
0 013_ 

1)0)3 
0 0 ) 1 

0 037 
U 1 0.033 U I 

0.0J3 U 

0017 
00)7 

. 0 0 ) 1 m 

0031 

0 0 ) 7 U 1 

0.037 U 

0 0 1 * 

0 0 ) * 0 0 * 

RmiU 

0041 

Reii.U 
R t w l l Q T5 Rewh q P Rem)*. ^ R t w l l Q~D 3J> _3_D Rtiul i 

7,690 
1,17-9 
0 43 

" T J M 5,670 

M l & t f i 
7 TJJ0_ I ).|9Q 

• 0 31 

M i 
H 6 

014 

0 06 U 

i l l 

0 01 

I P I T 

I 0.17 

M«mw»ni 
Mercury 

I I 9 

11,30* 5,590 

11-1 

6.630 

69.6 

• is 
_ i ) , i _ 

9.07 

16 J 

H I 911 

I 0 91 j 

I 14 I 

_J 1_ 
U I 

13.4 

R twh 

6 * 1 
NC 7.39 7.46 7J7 I X 

Q D 
I * I I 3 15 613 

NC I 0 0 * U I 003 U I ^ ^ O O J ^ U ^ • O O f ^ V i l 0 03 

^4JDE?RSCC^ lNp i rwT«»^^ 

- S*«k<l v d i m a M tv ncscd Nrw j H M y Re i idwi i t l Soil Q«wv» C r i w i i (N J-A.C 7 J 6 D 5799). Bo*d v t f eu uufccMe m c n t i i i i o u ibem M D L 

• A J J I « M I U » M | A | . 

• P - Staple dihiicd. 

• U - N « f«i«c<ed t b o v a * • ContactRequired QsuMMiwL imt l (CRQL) . 

- J • B u i m t t d vitse, M t « (ba CRQL, 

6 56 

003 U 

I 4.19 

\ f 06 
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TABLE 5-13 
Matteo Iron Metal 

Test Pit Soil Sample Results • Noo-Rcsldentlal Criteria (NRSCC) 

: • NJDEP NRSCC • New Jersey Non-Residential Soil Cleanup Oiicria (N.J.A.C. 7:26D 5/99) compounds .._ , . .. , . 
• Shaded values meet of exceed New Jersey Non-Residential Soil Cleanup Crtlciia (NJ.A.C 7:26L) 5/99). Hold values indicate concenttalions obo\c MDL. 
- Alt results in mg/kg. 
• D - Sample diluted. 
• U " Not delected above uSe Conlacl Required Quantitation Limit (CRQL). 
- J - Estimated value, below the CRQL. 

y sample. 

1 SAMPLE LOCATION TP2A TP6A TP6A TP6n TP6B TP7A TPI8 TP25 TP28 TP29 TP32 TP35 TP) 5 TP44 

SAMPLE ID TP-2A TP-6A TPDUP3 TP-6C TP6D TP-70 TP-18 TP-25 TP-28C TV-29 TP-32 TP-35 TP-DUP4 1P.4I 

LAB ID E764I9-I1 E764I9-6 F.764I9-I! E764I9-5 E76949-14 E764 I9-4 E7665I-I E7665I-8 E76651-I4 E7665I-1J E7665I-I8 E7665I-20 E76839-1 E76S39-I2 

DATE 9/7/2000 9/672000 9/8/2000 9/8/2000 9/15/2000 9/S/2OO0 9/12/2000 9/12/2000 9/13/2000 9/D/2000 9/I3/20O0 9/13/2000 9/14/2000 9/14/2000 

SAMPLE INTERVAL (BGS) 3-3 S 6-65 6-65 2-2 5 115 1.5-2 8-8 5 2-2 J 0-0 5 9.5-10 1.5-2 5-5.5 5-5 5 2-2 5 

ANALYTE NJDEP Non 
Volatile Onanic Compound! Pttldtnlial Reiuli 0 Resull 0 Result O Resull Q Resull Q Result 0 Result 0 Resull 0 Resull Q Resull 0 Result 0 Resull n Resull Q Risull 0 

Benzene 13 0.029 U 0.015 0.003 J 0.022 0OO3 U 001 U 0.011 U 0.005 J 0011 U Nr 0 033 U 0 025 11 0(112 U 

Chloroform 28 0.029 U 0 009 U 0.O08 U 0.011 U 30 U 0.O08 U 0.01 U 0.011 U 0.036 U 0011 U NT 0.033 U 0.025 U 0012 U 

cis-1,2-Dichloioelhene 1,000 0.029 U 0.009 U 0.008 U 0.011 IJ 30 U 0.008 U 001 U 0.011 U 0 036 U 0011 U NT 0.033 U 0 025 U 0012 U 

Elhylbenzene 1.000 0 029 U 0 009 U 0.008 U 0.12 1)J 120 0.008 U 001 U 0.011 U 0.0)6 U 0.011 U NT 0.033 U 0 025 U 0012 U 

Vinyl chloride 7 0.029 U 0.009 U 0.008 U 0.011 U 30 U 0.008 U 0.01 U 0.011 U 0 036 LI 0.011 U Nr 0 033 U 0 025 U 0 012 U 

Xylene (total) 1,000 0 029 U 0 009 U 0.008 U 0.27 l)J 560 0 008 II 001 U 0011 U 0 036 U 0011 U NT 0 033 U 0 025 II 0012 U 

Scmi-Voli l i l f Organic Compoundi Resull 0 Result Q Resull O Result Q Resull Q Resull 0 Resull Q Resull 0 Result f> Result 0 Result Q Resull 0 Resull Q Result (J 

2,4-Dimclhylpncnol 10,000 0.71 U 0 37 U 0.36 U 0.04 U NT 0.3! IJ 0 39 U 04 IJ 2 5 U 0 4 U 035 U 0 68 U 0 6K U 0 42 (J 

|{Benz o( n) u i thr Bcene 4 0.1 J 0 37 U 0.36 U 0.!J J NT 0.0)8 J 0 39 U 04 U 2 5 I I 04 U 0 35 U 0.34 J 0.1 J 0.084 J 

||Ber\zo(n)pyiene 0 6* 0.71 U 0 37 U 0.36 U 0.073 J NT 0.0)9 J 0.39 U 04 U 2 5 IJ 04 U 0 35 U 0.3) 1 0.11 J 0.1185 J 

l[Benzo<b)nuofanthene 4 0 71 U 0 37 U 0.36 U 0.099 J NT 0.042 J 0 39 U 04 U 2 5 U 0 4 U 0 35 U 0.29 J 0.1 J 0.08 J 

||Denzo(k)nuorKDi)tcne 4 0.71 U 0 37 U 0.36 U 0.06S J NT 0.032 J 0.39 IJ 0.4 U 2 5 11 04 U 0 35 U 0.24 J 0.094 J 0.068 J 

bis(2-ElhylriexYl)phihaJate 210 I.I 0.048 J 0.047 J I J Nr 0.04) J 0.39 IJ 0.4 U 2 5 U 0 4 U 0 35 U 0.051 J 0.044 J 01)42 LI 

Dibenzo(a,h)anlriricene 0 66 0.71 u 0 37 U 0.36 U 04 IJ NT 0.38 U 0 39 U 0.4 U 2 3 U 04 U 0 35 U 0.073 J 0 68 U 0.021 .1 

lndenoO,2.3-cd)pyrene 4 0.71 u 0 37 U 0.36 U 0.049 J NT 0.027 J 0 39 IJ 04 U 2 5 U 0.4 U 0.35 U 0.16 J 0.1)6 J 11.1147 J 

Peslltlde & PCD Resull Q Result 0 Itesull 0 Resull Q Resull Q Result Q Result Q Resull 0 Kcsull Q Resull 0 Result Q Resull 0 Rcsuh Q Result O 

Dicltlrin 0. IS SGtt 0J5 D 0.0038 U 0.0036 U 0.0039 U Nr 0.0038 I I 0.0039 U 0.0041 U 0.025 U 0.0043 U O.O0J6 LI 0 0073 U 0.0066 U 0 0041 U 

Aroclor 1248 2 0069 U 0.038 U 0 036 U 0 039 U NT 0 038 U 0 0)9 U 0.041 IJ 0 25 U 0.043 U 0.036 U 0.073 LI 0 066 IJ 11041 U 

Aroclor 1254 2 0 069 U 0 038 IJ 0.036 U 0.53 NT 0.24 0.039 U 0.041 U 0 25 U 0 043 U 0.25 > 11 26 0 043 U 

Aroclor 1260 2 0 069 U 0.038 U 0.036 U 0.039 U NT 0 0)8 0 0)9 U 0.041 U 0 25 U 0 043 U 0.036 U 5.1 D.I 22 0 043 IJ 

Torol PCDi 2 0.069 U 0.038 U 0 036 U 0.53 NT 0.24 0.0)9 U 0.041 U 0.25 U 0 043 U 0.25 16.1 DJ 48 11041 11 

M c t i h Resull Q Resull 0 Resull O Resull O Resull O Resull Q Resull 0 Result Q Resull 0 Resull q Resull 0 Result Q Resull Q He.nil 1) 

Aliiminum NC 7,910 1,800 1,930 8,980 1,980 2,940 2,790 1,470 10,500 1,270 3,500 19.200 14.600 13.61111 

Antimony 340 17.7 J 7.8 J 5.5 J 20.7 21.4 4.7 J 0 ) 9 U 0.42 U 2.H J 0.43 U 208 62.9 20.2 J 11.54 J 

Arsenic 20 9.7 5.4 5 3.9 0 62 U 5.7 0 53 U 5.7 C . . 21.4 4.3 14.8 £. " • 26.4 21.) 17.5 

llOfilUTl 47.000 496 12.4 J 13.4 J 11.6 J 15.3 J 36.1 J 17.8 J ).7 J 25 J 3.6 J )0.5 J 179 1)8 107 

Beryllium 2 0.14 J 0.16 J 0.17 J 0.11 J 0.07 1 0.15 .1 0.22 J 0.24 J 0.96 J 0.19 J 0.35 J ,r,.' « , 1.5 J 1 J 

Cadmium 100 5 J 0 06 U 0.06 U 0.51 J 1.5 J 0 07 U 0.45 J 0.07 U 1.6 0.08 U 0.36 .1 4.9 4.8 3.9 

Copper 600 279 5.8 4.8 J 327 no 14.) 108 0.88 J 3H.7 0.82 .1 7.4 132 187 95.7 

Iran NC 101,000 8,780 8,530 6,880 2,010 11,400 3,060 13,800 3,220 7J50 14,100 40,201) 41.7110 24.100 

Lead 600 12.4 10.6 91.8 89.8 m 881. 82.5 2.3 41.4 2.7 20.4 >' : i l „ ' 0 ' i • 4,030 218 
Manganese NC 2S6 11.9 20.8 120 1,350 40.8 15.2 10 33 6.6 56.) 679 756 240 

Mercury 270 0.57 0.05 J 0.06 J 0.41 0 06 U 0.15 0 05 IJ 0.05 U 0 14 0 05 I I 0.06 .1 1.) 1.2 0.76 

Nickel 2,400 68.7 I2.S 11.6 185 ! )4 4.3 J 4 J 1.2 J 5.8 J 0.88 .1 8.4 .1 47.2 38.2 25.6 

Silver 4,100 32.7 1.1! U 0 15 U 0.32 J 0 19 U 0.15 U 0 16 0.17 11 0.2 U 0 18 U 0 15 U 19 143 I.I J 

Sodium NC 70.8 J 183 U 18.4 U 23.5 J 936 J 2) 2 J 32.3 J )8.8 .1 911.1 J 36 .1 )6. l .1 195 J 174 J 171 J 

rhallium 2 1.5 U 0.76 U 0 77 U 0.82 U 3.9 U 0.7! U 0 8) U 0.«9 U 1 IJ 0.92 IJ 0.77 U 15 U 1.4 11 0.0 U 

Zinc 1,500 JRWioio* 21.9 20.9 472 31.4 47.4 84.7 5.9 367 6 40 694 516 584 

Soil Characteristics Result C Result O Resull Q Resull O Reiuli Q Resull O Result Q Resull O Result IJ Resull t ) Result () Resull 0 Resull O Resull Q 

Ph NC 5 ! 4 4.7 5.9 6 6 67 7 1 6 6 66 6 7 6.7 5 6 5-3 5 

Cyanide NC NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

2 
JA 
O 

U) 
JA 

Pegs 1 of 3 



TABLE 5-13 
Malleo iron Metal 

Tea I Pit Soil Simple Results - No»-H«!lleDti»l Criteria (NRSCC) 

SAMPLE LOCATION TP45 TP45 TP47 TP48 TP49 TP50 TP53 TP55 TP56 TP-60 TP-61 TP-61 TP-64 
SAMPLEID TP-45A TP-4Sn TP-47 TP-48A TP-49 TP-50A TP-53 TP-55 TP-56A TP-60A TP-61A TP-6 IB TP-64B 

LAB ID E76839-I3 E76I39-I4 E76949-5 E76949-6 E76949-8 E76949-9 E77159-5 E77159-7 E771J9-S N I24 I - I NI24I-2 N1241-3 NI 312-1 
DATE 9/14/2000 9/14/2000 9/15/2000 9/15/2000 9/15/2000 9/15/2000 9/II/20O0 9/1872000 9/1872000 10/22/2001 10/22/200! 10/22/2001 10723/2001 

SAMPLE INTERVAL (BGS 1.5-2 2-2 S I2.5-I3 1-1.5 1-1.5 1-1.5 12.5-13 7.5-B 2-25 1.5-2 1-15 6-6 5 9-10 
ANALYTE NJDEP 

Residential Vc-latlU Organic Compound! 

NJDEP 
Residential Result Q Result 0 Resull 0 Result O Resull 0 Resull 0 Result Q Result Q Result 0 Resull Q D Resull Q D Result 0 U Resull 0 D 

Benzene 13 0.5$ J 0.01 U 0.012 U 0012 U 001) U 0.011 U 0012 U 001 U 0011 U NA NA 0011 1. 1 0 01 11 1 
Chloroform 21 I J J 0.01 U 0.012 U 0012 U 0013 U 0011 U 0012 U 0 01 U 0011 U NA NA 0011 U 1 001 U 1 
CLVI,2-Dichlctfoelhene 1.000 4 6 U 0.01 U 0.012 U 0012 U 0013 U 0.011 U 0.012 U 0.01 U 0011 U NA NA 0011 U 1 001 U 1 
Elhylbenzene 1.000 3.7 J 0 01 U 0.012 U 0012 U 0013 U 0.011 U 0012 U 0.01 U 0011 U NA N A 0011 U 1 001 U 1 
Vinyl chloride 7 4.6 U 0.01 u 0.012 U 0.012 U 001 ] U 0.011 U 0012 U 0 01 U 0 011 U NA NA 0011 U 1 001 U 1 
Xylene (total) 1.000 32 0.01 u 0.012 U 0.012 U 001) U 0.011 U 0.012 U 0.01 U 0.011 U NA NA 0011 I I 1 001 U 1 
Semi-Volatile Ontanlc Compound! Resull 0 Result 0 Result O Resull 0 Result 0 Result 0 Resull O Resull 0 Resull 0 Result 0 0 Rcsuh Q 1) Result Q O Result Q L) 
2,4-Dimelliylphenol 10.000 35 D 0.34 U 0.41 U 0 )7 U 0.)9 U 0 36 U 0 44 U 0.35 U 0 34 U 0 35 U 1 014 U 1 U 35 U 1 038 U 1 
13<rizo(a)anlhraccrte 4 18 U 0 34 U 0.41 U 0.046 J 0.036 J 0.022 J 044 U 0.35 U 0.34 U 0.3S U 1 0.34 U 1 035 U 1 0.18 U 1 
Bcnzo(a)pyiene 0.66 1.8 U 0.34 U 0 41 U 0.046 J 0.036 J 0.026 J 044 U 0.35 U 0 34 U 0.35 U 1 0 34 U 1 0 35 U 1 038 U 1 
Benzo(b)ni]Orrinthene 4 IS U 0 34 U 041 IJ 0.041 J 0.046 J 0.029 J 0 44 U 0.35 U 0.34 U 0.35 U 1 0.34 U 1 0.35 U 1 038 U 1 
Bcnzotkjrtuoranthcne 4 1.8 U 0 34 U 0 41 U 0.039 J 0.031 J 0.021 J 0 44 U 0 35 U 0 34 U 0 35 U 1 0 34 U 1 0 35 U 1 038 U 1 
bis{2-Eihylr>exyi)phirialiie 210 1.8 U 0 34 U 0 41 U 0 37 U 0.036 J 0.36 U 044 U 0.35 U 0.34 U 0.35 U 1 0.0S2 1 1 035 U 1 0.047 1 
Diberu-.o(ri,h)ejiltuacenc 0.66 1.8 U 0 34 U 0 41 U 0 ) 7 U 0 39 U 0 36 U 044 U 0 35 U 0 34 U 015 U 1 0 34 U 1 0 35 U 1 0 38 U 1 
lr>deno( l.2,3-cd)pyrene 4 IS U 0 34 U 041 U 0.026 J 0.025 J 0.36 U 0 44 U 0.35 U 0.34 U 0.35 U 1 0 34 U 1 0 35 U 1 0 38 U 1 
Pcitlclde & PCB Result 0 Resull 0 Result O Resull Q Re 0 Result 0 Resull 0 Resull 0 Result O Result Q D Result Q 1) Resull 0 D Itesull Q I) 
Oieldrin 0.18 0.018 U 0.0036 U 0.0041 U 0 00)8 U 00037 U 0 0035 U 0 0045 U 0 0035 U 0 0033 I I 0 0035 U 1 0 0034 U 1 00035 U 1 0 004 U 1 
Aroclor 1248 2 0.86 0036 U 0.041 U 0.0)8 U 0.037 U 0 035 U 0 045 U 0.035 U 0033 U 0.035 U 1 01)34 U 1 0 0)5 U 1 0.04 U 1 
Aroclor I2J4 2 • 0.18 U 0.036 U 0.041 U 0 0)8 U 0 037 U 0 035 U 0 045 U 0.035 U 0 033 U 0.059 1 01134 11 1 0.14 1 004 U 1 
Aroclor 1260 2 0 IS u 0 036 U 0.041 U 0.0)8 U 0.0)7 U 0.035 U 0 045 U 0.035 U 0 033 U 0.035 U 1 0.034 U 1 0.12 1 004 U 1 
Total PCBl 2 0.86 0.036 U 0.041 U 0.0)8 U 0037 U 0 035 U 0 045 U 0.035 U 0 033 U 0.059 0.034 U 0.26 0 01 (J 
Mctal i Resull Q Resull 0 Resull 0 Result 0 Resull 0 Resull 0 Resull Q Result 0 Result Q Result Q 1) Resull o r> Result Q D Resull O D 
Aluminum NC 2,600 1,840 7,040 1,970 1,910 2J50 13,600 1.860 1,760 3,990 1 1,210 1 1,670 1 2.170 1 
Antimony 340 108 2.6 J 0 )9 U 1.6 J 1.9 J I.I J 0 46 UN 0.79 .1 0.34 U 045 U 1 0 44 U 1 1.6 J 1 03 u 1 
Arsenic 20 5J 3 i a » £ 2 2 j - ; 2.2 J ) 2.1 « f i U 4 . 1 ; - 3.2 3.9 7.4 1 2.5 1 3.3 1 4.1 1 
Barium 47.000 43 6.4 J 25.6 J 18.9 J I I J 16.7 J 27 J 9.1 J 6.8 J 6.6 J 1 8.9 J 1 8 J 1 4.9 J 1 
Beryllium 2 0.18 J 0.25 J 0.92 J 0.16 J 0.13 J 0.15 J 1.4 J 0.13 J 0.12 J 0.17 J 1 0.1 J 1 0.12 J 1 0.17 J 1 
Cadmium 100 0.98 J 0.06 U 0 07 U 0 07 U 0.13 J 0.06 J 0 08 U 0.06 J 0 06 U 0 06 U 1 0 06 U 1 0 07 U 1 007 U 1 
Copper 600 16.5 2.6 J 2.8 J 6.1 14.5 6.9 5.9 J 2.2 J 0 M J 2.4 J 1 2.6 J 1 5.1 J 1 15.8 1 
Iron NC 16,200 9,450 7 IJ00 4,440 8,120 4,570 34,000 6,450 6,680 13,100 1 4,080 1 7J20 1 10.800 1 
Lead 600 ».l 8.6 57.9 108 104 10.2 19.5 2 4.8 1 2 1 8.) 1 6.3 1 
Manganese NC 249 4S.2 181 77 74.2 50.6 86.5 26.9 11.8 32.7 1 10.6 1 24.1 1 87.9 1 
Mercury 270 0.06 J 0.04 U 0.06 U 0 04 U 0.05 U 0.04 U 0 06 U 004 U 0 04 U 0.04 J 1 0.04 J 1 0.04 J 1 0 0 ) U 1 
Nickel 2,400 64.6 5.9 J 16.5 3.3 J 5.2 J 4 J 15.5 3.2 J 1.6 i 1.9 J 1 2.2 J 1 2.4 J 1 1.6 J 1 
Silver 4,100 0.17 J 0 15 U 0.16 U 0 15 U 0.15 U 0.14 U 0 19 U 0.14 U 0 14 U 0.15 U 1 0 15 U 1 0 16 U 1 017 U 1 
Sodium NC 96.3 J 25.7 J 19.7 U 19.4 J 187 U 16.9 U 59.5 J 27.1 J 32.S J 89.7 J 1 75.8 J 1 89 J 1 40.5 J 1 
Thallium 2 0.76 U 0.75 U 0.82 U 0.79 U 0.78 U 0.71 U 0.98 U 0 73 U 0.72 U NA 1 NA J 1 NA 1 NA J 1 
Zinc 1.500 14.5 44.8 32.4 42.1 34.5 68.2 59.5 6.S I 3 J 1 27.7 1 46.9 1 11-3 1 
Soil Characfcrt i l lei Result O Resull O Result O Result O Resull 0 Result O Resull O Resull 0 Resull 0 Resull Q D Result Q 1) Resull 0 1) Resull 0 D 
Ph 1 NC 6 5.1 5.4 5.7 66 5.7 4 3 7.2 7 2 6 95 1 5 71 1 7 27 1 •139 1 
Cyanide | NC NA NA NA NA NA NA NA NA NA 0.05 U 1 01)5 U 1 0.05 U 1 0.06 U 1 

• Shaded values meet or exceed New Jersey Non-Residential Soil Cleanup Crileria (N.J.A.C 7:26D 5/99). Bold values indicate conccnliiilions above MDL. 
• All results in mg/kg. 
- D - Sample diluted. 
• U - Not delected above the Contact Required Quantitation Limit (CRQL). 
• J - Estimated value, below the CRQL 



TABLE 5-13 
Matteo Iron Metal 

Test Pit Soil Sample Results - Non-Rtsldenllal Criteria (NRSCC) 

2 
JA 
O 

SAMPLE LOCATION TP-7S 

SAMPLE INTERVAL (BOS) 
NJDEP Non 
Retidentiat 

5-5 5 
ANALYTE 

Volatile Organic Compound! Result Q D Resull Q D Resull Q Resull Q D Resull Q D Rcsuh Q D Resull Q 0 Resull Q D Resull Q D Resull Q Resull Q D Resull Q D Resull Q Rest !i 0 
13 001 U 0.011 U I 

:is-l,2-Dichlorocihcnc 
Eihylbenjenc 
Vinyl chloride 
Xylene (lotal) 0.01 U I 0 01 U I 0 01 U 001 U 0011 U I 
Scmi-Volatlle Organic Compounds 
2,4-Dimeihylphenol 

Resull Q D Result Q D Result Q Result Q D Resull Q I) Result q D Result Q D Resull Q D Result Q D Resull Q Resull Q D Result Q D Result q 
0.33 U I 0.33 U I 0 37 U 03B U 035 IJ I 

Bcnto(a)aiuhraccne 
Denrojalpyrcne 

0 33 I) I 0,37 IJ 0.38 U 0.023 J I 
0.66 0.33 U I 0 33 U I 0.37 U 0.046 J 0.37 U I 0 38 U 04 U I I I U 0 38 II 

[Beruo(b)nuotanthcne 0 33 U I 0.37 U 0.38 U 
Hctwo(lt)nuoranthene 
'is|2-Eihylhesyl)phihalatc 
ipenrc<a.h)anlhraecne 

Indeivof 1,2.]-cd)pvrene 
Pesticide Si PCB Result Q D Result Q D Resull Q Resull Q D Resull Q D Result Q D Resull Q D Rcsuh Q D Resull Q D 
Diclttrin 
Arcclor 1248 
Aioclor 1254 

0 037 U 0 035 U 0.04 U 
Resull Q I I Resull Q D Resull Q Resull Q Resull Q D Resull Q t l Resull Q Result Q Resull q 1) Rcsuh Q U Resull IJ 

3,870 2,280 1,380 2,340 2,650 2J.S0 2J30 
Antimony 

1.4 J 2.1 I 
3.6 J S3 ] 32.5 J 

Beryllium 0.28 J 1 0.13 J I 0.21 J 0.17 J 0.21 J 0.24 J I 0.06 I 0.24 J 0.19 J I 
Cadmium 0 06 U 0.06 I 1.1 J 
Copper 1 J 4.3 J 

2400 7370 

^Manganese 69.6 11.1 
^Mercury 0.05 J I 0.07 J I 0.03 J 0.04 J I 0 03 U I 0.06 J 0 01 U I 
Nickel 3.9 J I 3.2 J I 

4,100 
39.2 J I 41.4 J I 80J J I 80.4 J 94.7 .1 115 J I 

NA 
Zinc 18.6 20 25 179 
Soli Clii iraclcrlsllcj Resull Q D Result q D Resull Q Resull Q Resull Q D Resull Q D Result Q Result 0 Resull 0 D Result Q D Rcsuh q 
Ph 7.59 7.46 7.34 5 15 6 25 5.61 6 56 5 7 
Cj^ude 0,05 U I 005 U 0 06 U 0 05 U I 0 05 U I 006 U I 0 05 U 

Notes; - NJDEP NRSCC = New Jersey Non-Rcsideiilia] Soil Cleanup Criteria (N.J.A.C. 7:26D 5/99) compounds not lined d i j not ntccl or exceed soil cleanup crileria in any sample 
- Shaded values meet or exceed New Jersey Non-Residenual Soil Cleanup Criteria (N.J.A.C 7:26D 5/99). Bold values indicate conccnuations above MDL. 
- Al l results in me/kg. 
• D * Sample diluted. 
- U » Not delected above the Contact Required Quantitation Limn (CRQL). 
• J ̂  Estimated value, below the CRQL 
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TABLE 5-14 
Malleo Iron Metal 

Ten Pit Soil Simple Rctulu - Impicl lo GrouDtJweltr Cr l l t r l l (IGW) 

SAMPLE LOCATION TP6A T P 6 A TP6B TP6B TP7A T P 1 I TP25 TP28 TP29 TP32 TP3S TPJ5 TP44 
SAMPLE ID T P - 2 A TP-6A T P D U P 3 TP-6C TP6D TP-7B TP-18 TP-25 TP-28C TP-29 TP-32 T P ) 5 T P - D I T 4 TP-44 

LAB ID E 7 6 4 I 9 - I I E764I9-6 E76419 - I 0 E764 I9 -5 E76949 I4 E764I9-4 E766S1-I 6 7 6 6 3 1 8 E 7 6 6 5 I - I 4 1176651.15 E76651-1I E766SI-20 L ' 7 6 8 ) ' M E768W- I2 
DATE 9/7/2000 9/tV2OO0 9/V2OO0 9/8/2 000 9/15/2000 9/5/2000 9/12/2000 9/12/2000 9/13/2000 9/13/2000 9 / I 3 / 20M 9/1372000 9/14/21)00 9/11/218)0 

SAMPLE INTERVAL (BGS) J-3.5 6-6 5 6-6 5 2 - 2 5 1-15 15-2 8 -85 2 - 2 5 0-0 5 9 3 1 0 1 3-2 5-3 3 5-5 s 2-2 5 
WALWE 

HJDEP1GW 
Vo la t i l e O r i a i l c C o m p o u i d i 

HJDEP1GW 
Rcsjult O Result Q Resull O Resull 0 Resull 0 Resull Q Resull O Resull 0 Result O Resull O Resull 0 Result O Result 0 Rcsuh o 

Bcmeot 1 0 0 2 9 U 0 0 1 5 0.003 J 0.022 r m w s 0.008 U O 0 I U 0 0 1 1 U 0.005 J 0 0 1 1 U NT 0 0 3 3 U OU25 11 0012 I I 
Chlorororm 1 0 029 U 0 0 0 9 U 0 008 U 0 0 1 1 U ) 0 U 0 008 U 0 0 1 11 0 0 1 1 U 0 0 3 6 I I 0 0 1 1 U NT 0 ( 1 ] ) U 01125 11 0012 U 
c i s - 1 , 2 - D k U o n m l W K 1 0.029 U 0 009 U 0 008 U 0 0 1 1 U 30 U 0 008 U 0 0 1 U 0 0 1 1 U 0 0 ) 6 U 0 0 1 1 U N T O i l ) ) U 01125 IJ 0012 U 
El^Ytbenzene too 0 029 U 0 0 0 9 U o ooi u 0.12 DJ I2t) .• 0 008 U 0 0 1 U 0 0 1 1 U 0 0 ) 6 U 0 0 1 1 U NT 0 0 1 ) 11 0 0 1 5 11 0012 I I 
V i n y l cWorido 10 0 029 U 0 0 0 9 U 0 008 U 0.011 U 30 11 0 008 U 0 0 1 U 0 0 1 1 U 0 0 ) 6 U 0 0 1 1 11 NT 01)3] [1 OU25 I I 0012 t j 
Xylene (icnaj) 67 0.029 U 0 0 0 9 U 0 008 U 0.27 DJ ' W 560 0 008 U 0 0 1 U 0 0 1 1 u 0 0 ) 6 U 0 0 1 1 U NT 0 0 )3 11 0 023 I t 0 0 1 2 11 
S e m i - V o l x t l c O n a n l e C t m p c u n d i Result 0 Result 0 Resull O Resull O Result 0 Resull 0 Resull Q Resull O Result O Resull O Result M Result IJ Re-.ult 1) 
2,4-Dinxi jSylpheoot 10 0T71 U 0 3 7 U 0 ) 6 U 0 04 U NT 0 3 8 U 0 ) 9 U 0 4 IJ 2 5 U 0 4 U •'0)STJ -

0 6 8 (J 1)68 U 0 1 2 U 
D t w i j < « ) t n d v K e n t 500 0.1 J 0 37 U 0 ) 6 U 0.23 3 N T 0 .0)8 J 0 ) 9 U 0 4 U 2 5 U 0 4 U 0 ) 3 U 0 J 4 .1 0.1 J 0.084 J 
Ben2o(a)pvretw 100 0 7 1 U 0 37 U 0 36 U 0.073 J N T 0.039 J 0 ) 9 U 0 4 U 2 5 U 0 4 u 0 33 U O J J J 11.11 J 0.085 .1 

50 0 71 u 0 37 U 0 36 U 0.099 J N T 0 0 4 2 J 0 39 U 0 4 U 2 5 I I 0 4 I I 0 3 ) U O.l ' l J 0.1 .1 1108 .1 
Bervo fkWuoranss i im 500 0.71 u 0 37 U 0 36 U 0.068 J N T 0.032 J 0 ) 9 U 0 4 U 2 5 U 0 4 U 0 3 S U 0.24 J 0.1174 J 0 IV.8 .1 
t>isf2 - Eih y lbe i iY lWi iha i ale 100 1.1 0 . M I J 0.047 J I J N T 0.043 J 0 39 U 0 4 U 2 5 U 0 4 U 0 35 U 0 0 5 1 J 0.11-14 J 0 IM2 11 
Dirxvi2C^i,h)»lh)TcefMi 100 0.71 u 0 37 U 0 36 U 0 4 U NT 0 ) 8 IJ 0 39 U 0 4 U 2 5 U 0 4 U 0 33 I ) 0 0 7 ) J 1)68 I t 0.1)21 1 
Indciwf 1.2 J < d ) p y r e n e 500 0.71 u 0 37 U 0 36 IJ 0.049 3 N T 0.027 J 0 39 U 0 4 U 2 5 U 0 4 U 0 ) 5 U 0.16 J 0.116 .1 0.1147 .1 
P - n i i t l d t A P C B Resull 0 Resull 0 Resull <2 Resull O Result 0 Resull 0 Resull O Resull Q Resull O Result M Result O Result (J Result 1) U e . i i O f j 

Dtelclrin 50 0 35 D 0 0 0 ) 8 U 0 0 0 ) 6 U 0 0 0 ) 9 IJ N T 0 0038 IJ 0 0039 I I 0 0 O 4 I I I 0O2S I I 00O43 U 0 00)6 U 0OU73 I I O I K W , I I I1I8SII 11 
A / o d o r 1241 so 0 069 U 0 0 3 S U 0 036 U 0 0 ) 9 U N T 0 0 3 8 U 0 039 U 0 0 4 1 U 0 2 S U 0 0 4 ) I t 0 0 ) 6 U 01)7) I I (i w, / . i : t l 111) U 
Aroc lor 1254 50 0 0 6 9 U 0 0 ) 8 U 0 036 U 0.53 N T 0.24 0 0 ) 9 U 0 041 U 0 2 S U 0 0 4 ] 11 0.25 I I DJ 26 O t H ) I t 
Aroclor 1260 50 0 0 6 9 U 0 0 ) 1 U 0 0 ) 6 U 0 0 ) 9 U N T 0.038 0 0 ) 9 U 0 0 4 1 U 0 25 U 0 .04 ] U 0 0 ) 6 U 5 1 l l . l 21 O U I ) U 
Total PCBs SO 0 069 U 0 0 ) 1 U 0 036 IJ 0.53 N T 0.24 0 0 ) 9 U 0 O 4 I U 0 2 3 U 0 0 4 ) I I 0.25 16 1 111 48 004.1 U 
M c t i b Result q Resull 0 Resull O Resull O Resull 0 Result 0 Resull 0 Result O Resull 0 Resull (J R isu l l q Itesull 1) 
AJununwn ( M 7,950 1,100 1.930 8,980 1,980 2.940 2,790 1,470 10,500 1,270 3.5O0 19,2181 I.I.61HI D.bl l l l 
Ai i t iovony (h) 17.7 J 7.$ J 5.5 J 20.7 21.4 4.7 J 0 ) 9 U 0.42 U 2.8 J 0 4 } U 208 61.9 10.2 3 D M .1 
Arsenic <h) 9.7 5.4 3 3.9 0 62 U 3.7 0.53 U 5.7 21.4 4.3 14.8 16.4 11.3 17.5 
Oari i im In ) 496 12.4 J 13.4 J 11.6 J 15-3 J 36.1 J 17.1 J 3.7 J 25 J 3.6 J 30-5 J 179 1)8 11)7 
Bery l l ium O H Jl 0.16 J 0.17 J 0.11 J 0.07 J 0.25 3 0.21 J 0.24 J 0.96 J 0.19 J 0 )5 J 2 2 1.5 J 1 .1 

ft) S J 0 06 U 0 0 6 U 0.51 J 1.5 J 0 07 U 0.45 J 0 0 7 U 1.6 0 0 8 U 0 J 6 J 4.'J 4.8 ) .9 
Copper ft) 279 5 i 4 .1 J 327 110 1 4 ) 10S 0.88 J 38.7 0.81 J 7.4 1)1 187 95.7 
I ron ft) • 101,000 1,710 (,S30 6.880 2,010 11.400 3.060 13,800 3,220 7 J 5 0 14,100 40 , inu 41,1181 24,11)0 
L c t d ftl 2,090 12.4 10.6 91.8 8 9 1 111 82.5 2 J 41.4 2.7 20.4 11.5110 4 11)0 118 
Manganese ft) 256 11.9 20.1 120 I J 5 0 40.8 15.2 10 33 6.6 5 6 ] 679 756 240 
Mercury ft) 0.57 0.05 J 0.06 J 0.41 0 06 U 0. IS 0 03 U 0 05 U 0.14 0 0 5 U 0.06 J I J 1.2 0.76 
N i c k d C. tJ).7 12.5 11.6 185 234 4,3 3 4 3 1.2 3 SD J 0.88 J 8.4 3 47.2 ] 8 .2 1 5 6 
Silver ft) 32.7 0 13 U 0 1 3 U 0.32 j 0 I 9 U 0 IS U 0.16 0 17 U 0 2 U 0 18 U 0 15 U 19 14] I . I 1 
Sodium ft) 70.» J 1 8 ) U 18 4 U 13.5 J 9 )6 J 23.2 3 3 2 . ) J 38 8 J 90.1 J 36 J 36 1 3 I9S > 174 3 171 J 
Thedlium ft) 1 5 U 0 76 U 0 77 U 0 82 U 3 9 U 0 78 U 0 « ) U 0 89 U 1 U 0 " 2 I I 0.77 U 1 5 U 1.4 I I O'J I I 
Zinz ft) 1610 21.9 20.9 472 31.4 47.4 14.7 5.9 367 6 40 614 516 584 
Soi l C h a n e t i r i s t i c i Result Q Resull O Resull O Resull 0 Resull Q Resull Q Rcsuh (J Resull (J Resull 1) Resull O Result 0 Resull (J I t t -u l l ( ) 
Ph I N C 5 3 4 4 7 5.9 6 6 6 7 7 4 6 6 6 6 6 7 6 1 5 1 . 5 ) 3 
Cv in i de | f j C 

M A I O I _ K i m c D i r . t i 

N A N A N A N A N A N A N A N A N A N A NA N A N A N A 

• Shaded value* meet or exceed New Jersey Impact to OroundwaiCT Soil Cleanup Ciiteria (NJ. A C 7:26D 3/99). Bold values indicate concenl/alions above MDL. 
• All results tn mg/Vg. 
-D -Sample diluted, 
- U - Not .detected above the Contact Required Quantitation Limit (CRQL). 
• I - Estimated value, below the CRQL 
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TABLE 5-14 

Maueo Iron Meial 
Tot Pit Soil Simple Relulli - Irapacl lo Groundwaler Criteria (IGW) 

- Shaded vaTuVrneeiT^'N " 7 " " T " " " S ° " <*" '"• Criteria (N J A.C. / Ibl) 5 « , compound, not lls,c did not me. « .seed so, cleanup cnlma ,„ a ^ s S T 
- A l l ^ d u " 0 , 0 U " d W ' " t ' S ° " C l c M U l ' C " " " 1 (N-1 A'C ™ ° M9). Bold values tndtcate eoncenu.uou. above MDL. 
- D - Sample diluted. 
• U - Nol delected above Olo Contact Required Quanlilalion Limil (CRQL) 
- J - Estimated value, below the CRQL. 
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TABLE 5-1J 
Matteo Iron Metal 

T«l Pit Soil Sample Keiults • Impact lo Groundwater Crileria (IGW) 
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T A B L E 5-15 

Malleo Iron and Metal 

SURFACE S O I L S A M P L E RESULTS ( T C L / T A L / p H ) 

LOCATION FULL-1 TPSS-I I TPSS-J1 TPSS-KI 
FULL-1 

E81503-2 

FULL-2 

E81503-3 

FULL-3 

E81503-4 
FULLPUP 

E81503-7 
FULL-4 

ESI 503-5 
FULL-5 

E81503-6 
TPSS-DI TPSS-I 1 TPSSDUP TPSS-JI 

DATE 

SAMPLE INTERVAL (BOS) 
11/28/2000 

0.5-0.8 

11/28/2000 11/28/2000 
E78373-I 

11/28/2000 
E78373-6 

9/19/2000 
E78373-2 E78373-3 E78373-4 

0,5-0.8 0.5-0.8 

F.78373-5 

10/6/2000 

Volati le Organic Compouod i 
RSCC NRSCC 

3 

19 

13 

28 
001 U 

0.01 U 

0.009 U 0.015 U 0.013 U 0017 U 0011 u 0.01 u 0016 U 

0.016 U cis-1,2-Dichlorocthcnc 
0.009 U 0.009 U 

0.009 U 
0.015 U 

Elhylbenzene 
0.01 U 

0.013 U 
0.009 U 

Vinyl chloride 
0.009 U 0.01 U 

0015 U 
0.009 U 

0.013 U 

2 

410 

7 

1,000 

0.009 U 

0.011 U 

0.011 U 
0.01 U 

0.009 U 

0.009 U 

0.01 U 

0.01 U 

0.015 U 0.012 U 
0 009 U 

0.009 U 
0.017 U 

0.011 U 

0.01 I U 
0.01 u 

0.01 u 

0.01 u 

0.016 U 

0.016 U 
Xylene (lolal) 0.009 U 0,011 U 0.01 U 0.01 U 
Scml-Volai l le Organic Compouods 

2,4-Dimelhylphenol 

Benzo(o),mlhracenc 
0.42 U 

0.028 J 

0.43 U 

0.058 J 

0.4 U 

0.4 U 
0.38 U 

0.38 U 

0.44 U 

0.032 J 

0.44 U 

0.076 J 

0.39 U 

0.058 3 

0.49 U 

0.49 U 
0.36 U 

0.140 J 
0.36 U 

0.045 J 
0.37 U 

0.042 J Benzo(a)pyrcnc 0.66 

0.9 

0.66 

4 

0.024 J 

0.024 J 
0.100 J 

0.092 J 

0.4 U 

0.4 U 
0.38 U 

0.38 U 
0.038 3 

0.025 J 
0.0)9 3 

0.021 3 
Benzo(b)fluoranlhcno 

,Benzo(k)nuoranUiene 4 

210 
0.058 J 

0.062 J 

0.44 U 
0.4 U 

0.4 U 
0.38 U 

0.38 U 

0.49 U 
0.44 U 

0.110 3 

0.150 3 
0.045 3 

0.37 U 
0.020 3 
0.36 U 

bis(2-Elhylhcxyl)phtha1ate 49 

0.66 
0.42 U 
0.42 U 

0.44 U 

lndeno(l,2,3-cd)pyrene 
0.43 U 

0.056 J 

0.4 U 

0.4 U 
0.38 U 

0.38 U 
0.36 U 0.37 U 

Aroclor 1248 

0.49 

0.49 

0.0043 U 0.0043 U 
0.043 U 0.043 U 

0.24 

0.004 U 

0.04 U 

0.049 

0.0037 U 

0.037 U 

0.046 

0.0045 U 

0.045 U 

0.045 U 

0.043 U 
0 0039 U 

0 049 U 

0.0035 U 0.0037 U 0.0037 U 0.0042 U 

Aroclor 1260 0.043 U 0.05 J 

0.10 
0.043 U 0.036 U 0.037 U 

0.037 U 

0.037 U 

0.037 U 
0.043 U toea&m 0.043 U 0.039 U 0.036 U 

Antimony 

Barium 

Beryllium 2 
39 

340 

47,000 

2 
21.8 J 

0.18 J 0.22 J 

0.61 J 

1,980 2,150 

1.9 3 

0.12 3 
0.32 3 

1,960 

0.13 3 

0.32 J 

0.22 3 

0.09 3 Copper 

Iron 

Lead 

600 

NC 

600 6.6 

0.32 J 
0.87 ,1 

Manganese 
600 

5,040 

5.1 

13.2 
6,940 

•Mercury 

Mickel 

277 
0.14 

35.8 
5,300 

.14.350 f i : v.. 
14,200 

88.9 
0.04 U 0.41 

fiSilver 110 

NC 
0.16 U 0.14 U 

31 3 

0.17 U 0.17 U 0.28 3 

86.9 3 

0.14 U 

60.7 J 

10.4 
0.14 U 

119 J 
45,2 J 

Zinc 1,500 

0.77 U 

35.6 

36.2 

0.84 

126 

49.3 J 
0.7 U 

17.3 
0.72 U 0.74 U 

1.8 J 

194 3 

0 9 U 

Soil Characteristics 

Ph 

T 
• U. I . Residential Soil Cleanup Criteria (RSCC); Non-Residential Soil Cleanup Crileria (NRSCC). Compounds not listed did nol mcel or exceed soil cleanup criteria i i . any'sample 

- Shaded values meet or exceed N.J. Residential Direct Soil Criteria 

- Shaded values with " N " meel or exceed N.J. Non-Residcnlial Soil Criteria. 
- A l l results in mg/kg. 

• U = Nol detected above the Contract Required Quantitation Limit (CRQL). 
- J - Estimated value, below the CRQL. 



TABLE 5-16 

Matteo Iron Metal 

Soil Characteristics Sample Results 

Location H> T - l T-2 T-3 T-4 T-5 

Sample ID TCLP Maxinrums T-I T-2 T-3 T 4 T-5 

Lab Sample LD (RCRA Standards) N12322-1 N12322-2 N I 2322-3 N12322^» N I 2322-5 

Sampling Date 4/11/2002 4/11/2002 4/11/2002 4/11/2002 4/11/2002 

Depth (ft) 0-1 0-1 0-1 0-1 0-1 

Units mg/1 mg/1 mg/1 mg/1 mg/1 

GC/MS Volatiles (SW846 8260B) Result Q D Resull Q D Result Q D Result Q Result Q D 

Benzene 0.5 0.005 U 5 0.005 U 5 0.005 U 5 0005 U 0.005 u 5 

b-Bmanone (MEKi 200 0.025 U 5 0.025 u 5 0.025 U 5 0.025 u 0.025 u 5 
p s ; 
Carbon tetrachloride * 

0.5 0.005 u 5 0.005 u 5 0.005 u 5 0.005 u 0.005 u 5 

Chloroterizene 100 0.0! u 5 0.01 V 5 0.01 u 5 0.01 u 0.01 u 5 

CMoroform 6 0.025 u 5 0.025 V 5 0.025 u 5 0.025 u 0.025 u 5 

ll ,4-Kchlorobemene 7.5 0.025 u 5 0.025 U 5 0.025 u 5 0.025 u 0.025 u 5 

j l ^-DicrJoroeihane OS 0.01 u 5 0.01 U 5 0.01 u 5 0.01 u 0.01 u 5 

ll.l-Dichloroethene 0.7 0.01 u 5 0.01 V 5 0.01 u 5 0.01 u 0.01 u 5 

|TetJ3cUt)roethene 0.7 0.005 U 5 0.005 V 5 0.005 u 5 0.005 u 0.005 u 5 

Tricnlorrethene 0.5 0.005 u 5 0.005 u 5 0.005 U 5 0.005 u 0.005 u 5 

Vinyl cWoride 0.2 0.005 u 5 0.005 u 5 0.005 u 5 0.005 u 0.005 u 5 

(JCVMS S«rni-voIatiles (SWS46 8270Q Result Q D Result Q D Resull Q D Result Q Result Q D 

2-Mt:.hyIpheno] 200 0.05 u 1 0.05 u 1 0.05 u 1 0.05 u 0.05 u 1 

3&4-MethvlpbenoI 200 0.05 u 1 0.05 u 1 0.05 u 1 0.05 u 0.05 u 1 

PentacbJoropheno) 100 0.2 I) 1 0.2 u I 0.2 V 1 0.2 u 0.2 u 1 

2,4,5-Trichloropbenol 400 0.05 u 1 0.05 u I 0.05 u 1 0.05 u 0.05 U 1 

2.4,6-Trichlorophenol 2 0.05 u 1 0.05 u 1 0.05 u 1 0.05 u 0.05 u 1 

1,4-DicWorobetizcne 7.5 0.02 u 1 0.02 u 1 0.02 u 1 0.02 u 0.02 u 1 

2,4-Dinitiotoluene 0.13 0.02 u 1 0.02 u 1 0.02 u 1 0.02 u 0.02 u J_ 
Hexachloroberjzene 0.13 0.02 u 1 0.02 U 1 0.02 u 1 0.02 u 0.02 V 1 

He xacUorobutadiene OS 0.02 u 1 0.02 u 1 0.02 u 1 0.02 u 0.02 u 1 

HexachJoroethane 3 0.05 u I 0.05 u 1 0.05 u 1 0.05 u 0.05 u 1 

Nitrobenzene 2 0.02 u 1 0.02 u 1 0.02 u 1 0.02 u 0.02 u 1 

Pyridine 5 0.02 u 1 0.02 u 1 0.02 u 1 0.02 u 0.02 u 1 

<JC Semi-volatiJcs (SW846 8151) Result Q D Result Q D Resull Q D Result Q Result Q D 

2,4-D 10 0.005 u I 0.005 u 1 0.005 U 1 0.005 u 0.005 u 1 

2,4_5-TP (SilveoO 1 0.001 u I 0.001 V 1 0.001 u 1 0.001 u 0.001 u 1 

eamma-BHC (Lmdane) 0.4 0.0002 U 1 0.0002 V 1 0.0002 u 1 0.0002 V 0.0002 u 1 

(Thlcnxlane 0.03 0.005 u I 0.005 V 1 0.005 u 1 0.005 V 0.005 u 1 

rfndrin 0.02 0.0002 u 1 0.0002 u 1 0.0002 u 1 0.0002 u 0.0002 u 1 

Heptachlor 0.008 0.0002 u 1 0.0002 u 1 0.0002 V 1 0.0002 u 0.0002 u 1 

Heptachlor epoxide 0.008 0.0002 u 1 0.0002 u 1 0.0002 u 1 0.0002 u 0.0002 V 1 

Methoxychlor 10 0.0005 u 1 0.0005 u 1 0.0005 u 1 0.0005 u 0.0005 u 1 

Toxaphene 0.5 0.0025 u 1 0.0025 u 1 0.0025 u 1 0.0025 u 0.0025 u 1 

Metals Analysis Result Q D Result Q D Result Q D Result Q Result Q D 

Arsenic 5 0.5 u 1 0.5 u 1 0.5 u 1 0.5 u 0.5 u 1 

Barium 100 1 u 1 1 u 1 1 u 1 1 u 1 u 1 

Cadmium 1 0.043 1 0.011 1 0.005 u 1 0.0058 0.005 u 1 

Chromium 5 0.01 u 1 0.01 u 1 0.01 u 1 0.01 u 0.01 u 1 

Lead 5 0.5 u 1 62 • •. •;;^2 3.8 1 241 • . . •'v 0.52 1 

Mercury 0.0002 u 1 0.0002 ' U 1 0.0002 u 1 0.0002 u 0.0002 u 1 

Selenium 0.5 u 1 0.5 U 1 0.5 u 1 0.5 u 0.5 u 1 

Silver 5 0.01 u 1 0.01 u 1 0.01 u 1 0.01 u 0.01 u 1 

Genera] Chemistry Resull Q D Resull Q D Result Q D Result Q Result Q D 

1. tuts • " -:• •' ' mg/kg . ; mg/Sg mg/kg mg/kg. :• mg/ki»-' - i . 

Cyanide Reactivity 250 1.6 u I 2 u 1 27 u 1 1.6 u 1.5 u 1 

Sulfide Reactivity 500 50 u I 50 u 1 50 u 1 50 u 50 u 1 

I/mitability (Flashpoint) (Deg. F >140 200 > I 200 > 1 200 > 1 200 > 200 > 1 

Solitk, Percent (%) NC 90.6 I 75.1 1 54.8 1 94.8 97 1 

Corrosivity as pH ( ) NC 7.62 NC 1 6.12 NC 1 6.67 NC 1 6.02 NC 6.77 NC 1 

Notes: 
- Shaded values meet or exceed RCRA Standards. 
- Bold values indicate cont^trations above MDL. 
D = Dilution Factor 
Q = Qualifier 
U = Non Detect 
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TABLE 5-17 
Matteo Iron and Metal 

Hydraulic Conductivity Test Results 

Well ID Test Date 
• f-•.!.; : >. . •••/ , \Ti"-. * ; • " 

- ~\ Localized Horizontal _ " '"SJ 
. Permeability. ' 5 

- •* ; Value ~ ~ ^ ~ f "rV; 

MW-14D 11/2/2000 22.7 ft./day 

MW-16D 11/2/2000 6.4 ft. / day 

MW-17D 11/2/2000 11.9 ft./day 

Average Horizontal Permeability = 13.6 ft./day 



TABLE 5-18 

Malleo Iron and Metal 

Groundwaler Monllorlng Well Resulls: Round 1 - Unflllered (December 4 lo 8, 2000) 

J 

SAMPLE LOCATION M W - 1 M W - 2 M W - 3 M W - 4 MW-5 M W - 6 MW-7 M W - 8 M W - 9 MW-10 ' M W - 1 1 M W - 1 2 | 
SAMPLE ID M W 01 MW-02 MW-U3 M W - 0 4 MW-05 MW-06 M W 0 7 M W - 0 8 MW-09 MW-10 M W - 1 1 M W - 1 2 

LAB ID E82056-33 E81966-10 E82056-27 n82056-30 E82056-28 E82056-I7 E81966-8 E82056-I6 E82056-5 E82056-4 E82056-3 E82056-6 
DATE 12/8/2000 12/5/2000 12/8/2000 12/8/2000 12/872000 12/7/2000 12/5/2000 12/7/2000 12/6/2000 12/6/2000 12/6/2000 12/6'20O0 

w u r a : 
Volatile Organic Compounds 

NJOWQS' 

Derive ne 1 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Chlutoform 6 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
cis-l,2-Dichloroelhene 70 10 U 10 U 10 U 10 U 10 U 10 U 10 11 10 U 10 U 10 IJ 10 U 10 U 
Elhylbenzene 700 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Vinyl chloride 5 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 IJ 10 U 10 U 10 U 
Xylene (total) 40 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Semi-Volali le Organic Compounds 

2,4-Dimelhylphenol 100 I I U I I U 11 U I I U I I U 11 U I I U 11 U 10 U 10 U 10 IJ 10 U 
Benzo(a)anLhjacene 0.2 11 U 11 U I I U 11 U 11 U 11 U I I U 11 U 10 U 10 U 10 U 10 U 
Dcnzofajpyrene 0.2 11 U 11 U I I U I I U I I U 11 U I I U 11 U 10 IJ 10 U 10 U 10 U 
Bcn/.o(l>)tluoranlhene 10 I I U 11 U I I U I I U I I U I I U 11 U 11 U 10 U 10 U 10 U 10 U 
Uenzodonuoramhene 1 I I U 11 U I I U I I U 11 U I I U 11 U 11 U 10 U 10 U 10 U 10 U 
bis(2-Fthylhexyl)phthalaie 30 7 11 U 2 J 1 J 11 U I I U 11 U 9 J 10 U 10 U 10 U 10 u 
DiLx.inz(a,h)anlhracene 1 I I U 11 U 11 U I I U 11 U 11 U 11 U 11 U 10 U 10 u 10 u 10 u 
lndeno( 1,2,3-ed)pyiene 10 I I U I I U I I U 11 U 11 U I I U 11 U 11 u 10 U 10 u 10 u 10 u 
Prstlr i t le & I'CB 

DicUnn 0 03 0.11 u 0.11 U 0.1 u 0.11 u 0.11 U 0.11 U 0.11 U Oil u 0.11 u 0.11 u 0.11 u 0.11 u 
Arodor 1248 1 I.I u I.I U 1.0 u 1.1 u 1.1 U 1.1 U 1.1 U 1.1 u I.I u 1.1 u I.I u I.I u 
Aroclor 1254 1 1.1 u 1.1 U 1.0 u 1.1 u 1.1 U I.I u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 IJ I.I u 
Arodor 1260 1 1.1 u 1.1 u 1.0 u 1.1 u I.I u I.I u I.I u 1.1 u 1.1 u I.I u 1.1 u I I u 
Metals 

Aluminum 200 •'*."£;'»;i3o • •i^Xm :;Ai ,.iS«i3.0iO, . 4 ; . 8,630 '•_ • 3'4,9llt> • .. (,,..l6,.tll0,. 
Annmony 20 2.4 U 1.7 U 2.4 U 2.4 U 2.4 U 1.7 IJ 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 
Arsenic 8 7.4 2.3 U 4.3 U 4.3 U 4.3 U 7.5 J • •:&>£•: 12.4 ;.. ,.i 'v.-ti.20.3 ;. 5S,9, , . ; 
Banum 2,000 34.2 J 19.7 J 40.5 J 46.4 J 82.5 J 53.3 J 23.5 J 61.8 J 44.5 J 10.6 J 73.7 J 44 J 
Bclylhum 20 0.S1 J 0.2 U 0.4 U 0.4 U L 1 J 0.78 J 0.37 J 0.74 J 0.68 J 0.46 J 0.92 J 1.3 J 
Cadmium 4 1.4 J 0.3 U 0.6 U 0.83 J 0.6 U 0.31 J 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
Chuimium 100 13.4 1 J 3.5 J 1.9 U 23.5 18.9 11.1 10 9.7 J 26.3 44.7 47.7 
Co|iper 1,000 99.9 0.75 J 2.9 J 3 J 104 9.6 J 2.5 J 8.7 J 5.6 J 5.8 J 9.8 .1 10.8 .1 
Iron 300 J f t ' J . 9,920'~s> .'f'V'Vl 1,500' '. •' siaft,9o().,iu! ^.•^.7-360 J..7 a^.s!uo.^} Jfis#2i5,600, . > ". '"5.1,1011 ' - " : ;'Y,4,9(1(1 
Le:,d 10 la t l lSBSIQ^lK 1.6 J 1.8 U 7.7 6,1150' V 8.9 2 J 6.1 4.2 5.4 27.1 11.2 
Manganese 50 14.2 J 41.1 43.1 29.9 23.7 24.4 SMUO-'Bei 68.1 . At'. 
Meicury 2 0.1 U 0.1 U 0.1 U 0.1 U 0.49 0.1 11 0.1 U 0.1 U 0.1 U 0.1 IJ 0.1 U 
Niekxl 100 15.9 J 1.3 U •4.1 J 6.4 J 38.3 J 16.9 J 2.2 J 10.4 J 3.5 J 4.8 J 10.3 J 8.6 J 
SiKcr N/A 1 U 0.7 U 1 U 1 U 1 U 1 U 0.7 U 1 U 1 U 1 U 1 U 1 U 
Sodium 50,000 10,800 1,370 2,070 J 4,170 J 12,400 23,400 2,150 J 6,810 15,90(1 14,900 18,200 18,8011 
Thallium 10 3.3 U 3.6 U 3.5 J 3.3 U 3.3 U 3.3 U 3.6 U 3 J J 3.3 U 3.3 U 3.3 U 3 3 U 
[/•.in. 5,000 331 18.8 J 33.7 | 204 1,540 140 18.8 J 66.7 33.2 29.5 60 511.5 

Notes! - • GWQS = New Jersey Ground Waier Quality Standards: Compounds not listed did nol meet or exceed criteria in any sample. 

• Shaded values meet or exceed New Jersey Giound Water Qualny Siandards. Bold values indicaled deleciions above MDL. 
- All results in ug/1. 

• U = Nol delected above the Conlracl Required Quantitation Limit (CRQL). 
- J = Estimated value. 

1/2 



TABLE 5-18 
Matteo Iron and Metal 

Groundwater Monllorlng Well Results: Round 1 • Unttllertd (December 4 to 8,2000) 

SAMPLE LOCATION MW-I3S 
MW-13S 

MW-14S 
MW-14S 

MW-I5S 
MW-I5S 

MW-16S MW-I7S MW-I8S 

MW-I8S 

MW-13D 

MW-13D 
E82056-18 

MW-I4D 
MW-14D 
E8I966-1 

MW-15D 
MW-I5D 

E82056-I5 

MW-16D 
MW-I6D 

E820S6-3I 

MW-I7D 
MW-I7I3 
E81906-5 

MW-I8D 

E81966-2 E82056-I4 E82056-32 E8I9664 
12/7/2000 12/5/2000 

E82056-I 
12/6V20OO 12/7/2000 12/6/2000 

ANALYTE 
Volatile Qrtanlc Compounds 
Benzene 

NJCWQS' 

I 
10 U 

cis-1 2-Dichloroelhene 70 

Elhylbenzene 
Vinyl chloride 

10 U 
10 U 

10 U 

10 U 10 U 

10 U 

10 U 
10 U 

10 U 

1 J 10 u 
10 u 
10 u 

10 u 
10 u 
10 u 10 u 

10 u 
10 u 

,.8.J, 
10 u 10 IJ 

10 u I I u 
I I u 

II II 
I I u 

10 u 
10 u I I u 

I I u 
I I u 
I I u 

Hen?o(a)anthracene 
Henzo(a)pyrene 
Henzo(b)iluoranthene 
Henzo(k)lluoraniJiene 
bis(2-Elhyltiexyl)phuialale 
Dibenz(a.h)anthrncene 

I I U 
I I U 

10 U 
10 U 10 U 

11 U 11 U 
30 2 J I I U 2 J I I U 

10 U 
10 U 

10 u 
II u 
I I u 11 u 

I I u 
I I u 

I I u 10 u 

I I u I I u 

1J 
10 u 
10 u 

II u 
I I u 

II u 

3 J 
io u 

I'esuclde ft I'CB 
Dieldnn 

1.0 U 
1.0 U 

0.1 U 
I.I U I I U 

I.I U 

0.11 u 
1.1 u 
I.I u 

I 0 n 
1.0 u 

1.0 u 
1.1 u I.I u 

Mclals 
Aluminum 

Arsenic 
Baiium 
,Bci)llium 

6.7 J 
61.7 J 48.3 J 49.3 J 

4.9 J 

20.4 J 
Maw.,.--

39.7 133 J 38.2 J 

^ 2 4 . 
2.4 U 
6.5 J 

39.4 J 

,j,a.'J.4IO ]

Jy.: 
1.7 IJ 
2.5 J 

16.4 J 

;525.;>.. 
2 4 U 

II i 

Cadmium 

Copper 
Iron 

1.1 J 0.46 J 0.4 U 0.4 U 

0.3 U 0 6 U 0.33 J 0.6 U 0.3 J 0.6 U 

100 
1,000 11.7 J 

, ^ 3 3 , 5 0 0 . -

1.9 U 3.9 J 5.4 J 5,1 J 4.2 .1 2.7 J 

2.5 J 4.6 J 
•Mii'Zjiiti-. 

12 J 4 J 4.5 .1 0.91 J 

"49;ioo 
4.1 J 

aiflto ... 
• ^ • i - ' 15 ,2 1.5 J 

4.3 J 2.5 J 
5.3 .1 

2.8 J 
Lend 
Manganese 
Mercury 

50 
2 

wim*ta*i* sjmx>-m.&>. \WsmmHk mmMxiM. •M&mTMk ^ r , i 6 i , 9 ^ . 
0.I u 

100 11.2 J 5.6 J 14.7 J 7 J 4.3 J 1,7 J 3.2 J 2.1 U 

I U 
20,700 

0 7 U I U 
2..I J 
0 7 IJ 

4.4 J 
1 U 

Silver 
Sodium 14,900 18,500 21.800 27,800 

3.3 U 
21,000 

5.2 J 

26,1110 
3 6 U 

10 
5,000 

3.3 U 
515 

3.6 U 
28.3 

3.3 U 

46.3 

3.3 U 
48.9 

3.6 U 3.3 U 3.3 U 
3 3 U 

2(1.8 Thallium 
Zinc 56.6 36,2 

9.8 .) 

Notes: - • GWQS •= New Jersey Ground Water Quality Slandards: Compounds nol listed did nol meet w exceed crileria in any sample. 
- Shaded values meel or exceed New Jersey Oround Water Quality Slandards. Bold values indicated detections above MDL. 
- All results in ug/1. 
- U *= Nol detected above the Contract Requiied Quantitation Limil (CRQL). 
- J = Estimated value. 

212 
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T A B L E 6-19 
Matteo Iron and Meta l 

Groundwater Moni tor ing Well Results: Round I • Fll lered (December 4 lo 8,2000) 

SAMPLE LOCATION 

SAMPLE ID 

MW-1 

MW-OI 

MW-2 

MW-02 

MW-3 

MW-03 

MW-4 

MW-04 
MW-5 

MW-05 

MW-6 

MW-06 

MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 

LAB ID E82056-41 E81966.I7 E82056-36 E82056-38 E82056-37 E82056-24 ESI966-16 
MW-08 

E82056-23 

hfW-09 

E82056-I2 

MW-10 
E8205611 

MW-11 

E82056-I0 

MW-12 

E82056-I3 
DATE 12/8/2000 12/5/2000 I2/R/2000 12/8/2000 12/8/2 000 12/672000 I2/5/20O0 12/6/2000 12/672000 12/6/2000 12/6/2000 12/6/2000 

ANALYTE NJ GWQS' 
Metals 

NJ GWQS' 

Aluminum 200 i M r S r ! ^ 48.4 U 119 J 93.5 J 48.4 U 32.4 U 32.4 U 32.4 U 
Antimony 20 2.4 U 1.7 U 2.4 U 2.4 U 2.4 U 2.4 U 1.7 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 
Arsenic 8 4.3 U 2.3 U 4.3 U 4.3 U 4 3 U 4.3 U 2.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U i 
Uariutn 2.000 8.5 J 17.4 J 32.2 J 40.1 J 41.1 J 32.5 J 17.9 J 49.4 J 33.4 J 10.6 28.2 J 6 4 1 ' 
Beryllium 20 0.51 J 0.2 U 0.4 U 0.4 U 0.84 J 0.4 U 0.4 J 0.5 J 0 4 U 0.4 U 0.4 U >±?U—| 

O.-l u Cidmium 4 2.1 j 0.3 U 0 6 U 0.99 J 3!',. 6.9...vj 0.6 U 0.59 J 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
Coppei 1,000 98.2 0.6 U 2.3 U 2.3 U 44.8 2.3 U 0.72 J 2.3 U 2.3 U 2.3 U 2.3 U 2.3 J 
boo 300 60.9 U 60.9 U 60.9 U 60.9 U 198 60.9 U 60.9 U 277 101 60.9 U 60.9 U 60.9 U 
Lead 10 1.8 U 1.8 J 1.8 U 4.8 : r yaw ' i" ' : 1.8 U 1.3 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 
Manganese 50 13.1 J 24.9 44.3 •if* nysisi 41.3 20.2 18.5 6.2 U 6.2 U 6.2 U 
Mercury 2 0.1 u 0.1 u 0.1 U 0.1 U 0.1 u 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.43 
Nickel 100 14.5 J 1.8 J 2.8 J 5.6 J 35 J 11.4 J 1.3 U 9.6 J 3 J 2.1 IJ 2.1 U 2.1 U 
Silver N/A 1 U 0.7 U 1 U 1 U 1 U 1 U 0.7 U 1 U 1 U 1 U 1 U 1 u 
Sodium 50,000 9,310 1,280 J 1,810 J 3,890 J 13,200 . 23,200 2,060 J 6,330 14,600 15,000 17,600 18,901) | 
Thallium 10 3.3 U 3.6 U 3.3 U 3.3 U 3.3 U 3.3 U 3.6 U 3.3 U 3.3 U 3.3 U 3.3 U 3.3 U 1 
Zinc 5.000 328 16.9 J 27.6 206 1410 115 13.5 J 60.9 30 12.1 16.8 .1 10.8 .1 

I SAMPLE LOCATION M W - I 3 S MW-14S M W - I 5 S MW-I6S MW-I7S M W - I 8 S M W - I 3 D M W - I 4 D M W - I 5 D M W - I 6 D M W - I 7 D M W - I 8 D ' 
SAMPIX ID M W - I 3 S M W - I 4 S MW-15S MW-I6S MW-I7S M W - I 8 S MW-13D M W - I 4 D M W - I 5 D MW-I6I3 MW-1713 MW-13D 

LAB ID E82056-26 E81966.12 E82056-2I E82056-40 E81966-13 E82056-8 E82056-25 E81966-11 E82056-22 E82056-39 I:8l9r>(,.|4 Ii82l)5ti-9 
DATE I2/6/20O0 12/4/2000 12/6/2000 12/8/2000 12/5/2000 12/672000 12/672000 12/4/2000 12/6/2000 12/8/2000 12/5/2000 12/6/2D0G 

\NALYTE 
NJ GWQS' 

Metals 
NJ GWQS' 

Aluminum 200 48.4 U 32.4 U 48.4 U 32.4 U 32.4 U 48.4 U 32.4 U 32.4 U 48.4 U 32.4 U 
Antimony 20 2.4 U 1.7 U 2.4 U 2.4 IJ 1.7 U 3.9 J 2.4 U 1.7 U 2 4 U 2.4 U 1.7 U 2.4 U 
Arsenic 8 4.3 U 2.3 U 4.3 U 4.3 U 2.3 U 4,3 U 5ay ;^ i3 .7 ,^ "sa,1K " ' . 31.4 / ' . 6.7 J 2.7 J 4.3 U 
Barium 2.000 35 J 41.2 J 43.7 J 379 10.7 J 7.9 J 31.5 J 135 J 30.2 J 34.7 J 9.8 J 3.9 J 
Beryllium 20 

••n 
0.2 U 0.4 U 0.4 U 0.2 U 0.4 U 0.4 U 0.2 U 0.4 U 0 4 U 0 2 U 0.4 U 

Cadmium 4 0 3 U 0.6 U 0.6 U 0.3 U 0.6 U 0.6 U 0.34 J 0 6 U 0 6 U 0.1|U 0.6 U 
Copper 1,000 0.6 U 2.8 J 2.3 U 0.66 J 2.3 U 2.3 U 0 6 U 2.1 U 2 3 IJ 0 6 11 2.3 U 
Iron 300 60 9 U 60.9 U 'i.Hf. 20,500• i ' .. i '.fcJ l.7S0 
Lead 10 rMHHBDI 1.8 U 1.8 I I 13 U 1.8 U 1.8 U 1.3 U I.S U 1.8 U 1.3 U 1 8 U 
Manganese 50 i f ^ r l - l i j j ^ 16.9 38 j , £ * ; i i ' 7 7 4 n : . j - ,14.,- . r , 183 vty,*u j 103 " 18.4 :, . - . j . 73 .6 . . ; - . . 
Mercury 2 0.1 U 0.1 u 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 u 0.1 U 0.1 U 0.1 U 0.1 U 
Nickel 100 26.7 J 6.9 J 6.2 J 4 J 3,5 .1 2.3 J 2.1 U 1.3 U 2.1 U 2.1 U 1.4 J 2.7 J 
Silver N/A 1 U 0.7 U 1 U 1 U 0.7 U 1 U 1 U 0.7 U 1 U 1 U 0.7 U 1 U 
Sodium 50,000 24,700 10,000 4,720 J 19,100 15,400 18,300 22,400 17,900 26.600 20,0011 25,81)0 27,1011 
Thallium 10 3.3 U 3.6 U 3 3 U 33 U 3.6 U 3.3 U 3.3 U 3.6 U 3.3 U 3.3 U 3 6 U 3 3 U 
Zinc 5.000 490 16.3 J 45.7 13.9 J 17 1 19.7 J 14.1 J 8.6 .1 10.7 J 111.8 .1 6.4 j 7.9 .1 ! 

Notes: - • GWQS - New Jersey Ground Witer Quality Standards: Compounds not lisied did not m « i or exceed criteria in any sample. 

• Shaded values meet or exceed New Jersey Ground Waier Quality Standards. Hold values indicated detections above M D L . 
• A l l results in ug/1. 

• U = Not detected above the Contract Required Quantitation Limit (CRQL), 
• J = Estimated value. 
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TABLE 5-20 
Matteo Iron and Metal 

Potable Well Sample Results: Round 1 (December 4 to 8,2000) 

SAMPLE LOCATION PW-1 PW-1 PW-2 1 

SAMPLE ID HOUWELL PWDUP-I MEVIWELL 

LAB ID E81965-2 E81965-3 E81965-1 

DATE 12/5/2000 12/5/2000 12/4/2000 

ANALYTE NJDWS* 
Volatile Organic Compounds 

NJDWS* 

Benzene 1 0.25 U 0.25 U 0.25 U 

Chloroform 100 0.3 U 0.3 U 0.3 U 

cis-1,2-Dichloroethene 70 0.32 U 0.32 U 0.32 U 

Ethylbenzene 700 0.31 U 0.31 U 0.31 U 

Vinyl chloride 2 0.32 U 0.32 U 0.32 U 

Xylene (total) 1,000 0.58 U 0.58 U 0.58 U 

S^mi-Volatile Organic Compounds 
2,4-Dimethylphenol NC NT NT NT 

Benzc<a)ar.thracene NC NT NT NT 

Benzo(a)pyrene 0.2 0.02 U 0.02 U 0.02 U 

Benzo(b)fluoranthene NC NT NT NT 

Benzo(k)fluoranthene NC NT NT NT 

bis(2-EthyLbexyl)phthaIate 6 0.6 U 0.6 U 0.6 U 

Dibenz(a,h)anthracene NC NT NT NT 

flndeno, 1.2.3-cd)pvrene NC NT NT NT 

Ppstic irfe & PCB 

Dieldrin NC 0.1 U 0.1 U 0.1 U 

Aroclor 1248 0.5 0.1 u 0.1 U 0.1 u 

Aroclor 1254 0.5 0.1 u 0.1 U 0.1 u 

Aroclor 1260 0.5 0.2 U 0.2 U 0.2 U 

Mp.ate 

AJurriinum 200 150 U 150 U 150 U 

Antiniony 6 5 U 5 U 5 U 

Arsenic 50 5 U 5 U 5 U 

Barium 2,000 200 U 200 U 200 U 

Bervllium 4 3 U 3 U 3 U 
J -

Cadmium 
5 4 U 4 U 4TJ 

Ctromium 100 10 U 10 U 10 U 

Conner 1,300 25 U 25 U 25 U 
" ̂  — ' 

Iron 
300 7 :, 680 : \ 7 . ' ; ; 69 0 - : . ;-:-7" 2 7 , 4 0 0 ^ 

Lead 15 3 U 3 U 3 U 

Manganese 50 22 22 1 . 270 : M 

Mercury 2 0.2 U 0.2 U 0.2 U 

Nickel NC 40 U 40 U 40 U 

Silver 100 10 U 10 U 10 U 

Sodium NC 54,600 55,600 25,800 

Thallium NC 2 U 2 U 2 U 

Zmc 5,000 110 89 20 U 

Notes: ,. , , . . 
- NJDWS* = New Jersey Drinking Water Standards - November, 1996 N.J. MCL {A-280]. Analytes not listed aid 

not meet or exceed criteria in any sample. 
- Shaded values meet or exceed New Jersey Drinking Water Standards 

- Bold indicate concentrations above MDL. 

- AH results in ug/1. 
- U = Not detected above the Contract Required Quantitation Limit (CRQL). 
- NC = No Criteria. 
- NT = Not tested. 

1/1 



TABLE 5-21 

Malleo Iron and Metal 

G r o u n d w a t e r M o n i t o r i n g Wel l Result): Round 2 (January 25 lo February 2, 2001) 

SAMPLE LOCATION 
SAMPLE ID 

TABID 

DATE 

Volatile Organic Compounds 
NJ G W Q S ' 

I 

M W 01 

E85211-II 

M W - 3 MW-4 

MW-04 

E85211-6 

2/1/2001 

MW-5 

MW-05 

M W - 6 MW-7 

MW-07 

E852II-5 

2/1/2001 

MW-08 

MW-9 

MW-09 

EB4957 5 

1/26/2001 

M W - 1 0 

1-85211-8 

l/ . l 1/2001 

Chloroform 10 U 
is-l,2-Dichloroeihene 70 10 U 

Elhylbenzene 

Vinyl chloride 

Xylene (loial) 

5 

40 
10 U 

10 U 

10 IJ 

10 U 

10 U 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

J O u 

10 u 

10 u 

Seml-Volal l le Organic Compounds 

2,4-Dimethyl phenol 10 U 
licnzo(a)anlhiacenc 

10 U 10 U 

10 U 10 U 
Bcnzo(a)pyiene 

Benzo(b)fluoranlhcnc 

0.2 

10 

Henzo(k)nuoranlhene _J 
30 

10 U 
10 U 

10 U 
bis(2Eihylheiyl)phlhalaie 10 U 10 U 
Olbenz(a,h)anihracenc 

Indcnot ).2,3-cd)pyTene 

I 

10 
10 U 

Pesticide & PCII 

o 
0.10 u 0.10 u 

10 u 

1.0 u 

1.0 u 

1.0 u 

1.0 u 1.0 u 

Alumir 

Anfnriuny 
51.4 J 134 J 

5.9 J 2.4 U 
V,.vli..,..435. 

2.4 U 
JZL 

Barium 

Ber>llmm 

4.3 U 

12.1 J 8.2 J 
20 

29.3 J 
0.46 J 

44.8 J 53.4 J 
7.3 J 

28.9 J 19.4 J 71.7 J 38.6 J 5.5 J 39.4 J 
0.4 U 0.61 J 

9.7 J 

Chromium 29 2.3 J t i . : , t ; , . ; 1 6 4 ; , . ; A , 5.7 J 

Copper 

Manganese 

Mercury 

Nickel 

Silver. 

Sodium 

Thallium 

Zinc 

2.2 J 
1,000 

0.65 J 

2.8 J 
8.6; 0.74 J 

6.5 J 

50.000 

10 

5.000 

Noles: - • GWQS 

33.1 J 

I U 

6.310 J 

3.3 U 

329 

.•fc'«rJ,V3Ul,, 

9.8 .1 

. lo,90li. 

9.6 J 13.7 J v . ^ : ; i u 3 , . 

2.1 J 2.9 J 

iHtoe&Wlt 
0 I U 

27.4 

4.1 J 

I U 
14.8 j 2.2 J 10 J 2.8 J 

I.15U J 

7.7 J 
1,900 J 

3 3 U 

4,9211 J 5,750 2.360 J 26,800 J 13,400 13,700 19,800 .1 

3.3 U 3 3 U 
6.7 U 

3.3 U 
33.7 617 1.760 

4.6 J 4.3 J 

176 10.9 J 

New Jersey Ground Waler Qualny Standards: Compounds nol hsled did nol meet or exceed criteria in any sample. 
Shaded values meel or exceed New Jersey Ground Walei Quality Slandards. f lo ld values indicated deleclions above M D L . 
A l l tesulis in ug/1. 

U = Nol detected above the Conttacl Requited Quantitation L im i l (CRQL) . 
J = Estimated value. 

Low Plow sampling procedures were used lo purge/collect samples. 

-y,.;..; 1.130 

1 1.4 J 

-£1V WW 
SB 



TABLE 5-11 

Malleo Iron and Melal 

G roundwa te r M o n i t o r i n g Wel l Result!: Round 2 (January 25 lo February 2, 2001) 

SAMPLE LOCATION M W - I 3 S M W - I 4 S M W - I 5 S MW-16S MW-I7S M W - I 8 S M W - I 3 D M W - I 4 D M W I 5 D 
SAMPLE ID MW-13S MW-15S MW-16S MW-17S M W - I 3 D M W - I 4 D MW-I5D M W - I 6 D M W - I B D 

E84958-5 E84958-8 E84958-I5 E84958-9 
DATE 1/29/2001 

E84958-I7 E84958-3 E84958-6 E84958I6 
1/29/2001 1/31/2001 I/30/2OOI 1/31/2 001 

1:8495818 
2/1/2001 

Volol i le Organic Compounds 

Chloroform 

NJ GWQS' 

I 10 U 

10 U 
10 U 

10 U 10 U 

10 U 10 U 

10 U 
cis-l,2-Dichloroclhene 70 10 U 
Elhylben 

10 U 

10 U 
Vinyl chloride 

10 U 

10 U 

10 U 6 J 

10 u * ^ . ' 7 . . v . 8 J„ , 
Xylene (total) 40 10 U 10 U 10 U 
Seml-Volal i le Organic Compounds 

2,4-D)melhylphenol 100 10 U 
Bcnzo(a)anlhraccne 10 U 10 U 
Benzo(a)pyrene 

Bcnzo(b)fluoranlhene 10 U 

10 U 

10 U 10 U 
Benzo(k)fluoranthcne 10 U 10 U 10 U 
bis'2-i; ihylhe»yl)|ihlhalaic 

Dibenz(a.h)anlhraccnc 

lndeno(l,2,3-cd)pyrene 
10 U 

3 ,1 1 J 10 U 
10 u 
10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

Prsllcide & PCB 

0.10 U 
Aroclor 1248 1.0 U 
Aroclor 1254 1.0 U 
Aroclor 1260 1.0 U 1.0 U 

Aluminum 

Annmony 
57.2 J 

Aiscnic 
Barium 
Beryll ium 

Cadmium 

Chromi um 

41 J 

0.71 J 

2.4 J 

fe»iasft466. 

4.3 U 

45.6 J 

4.3 J 

2.4 U 

44.8 J 

0.65 J 

0.68 J 

5.4 J 

i i fc ia>l l .6t" •• 

10.3 J 

0.4 U 

3.5 J 

194 J 

12.2 J 

4.3 U 

11.5 J 

34.3 J 

IHMK 
33.1 J 

0.4 U 

2.7 J 

143 J 

9 J 

176 J 

3SJ J 

1116 J 

5.1 J 

4 J 

11.8 J 

8.4 J 

1119 J 

7.8 J 

Copper 

Manganese 

Mercury 

6.7 J 

Nickel 7.6 J 8.8 J 
0 I U 

3.9 J 

I U 

11.2 J 

12.1 J 3.9 J 

4AV;.IB7:;.. 
0.1 u 
9.6 J 

I U 

Llilai 

arraiVir"2 

12.7 J 

10.7 .1 

50,000 

3 3 U 3.3 U 
20,000 

3 3 U 3.3 U 
5,000 

3 3 U 3 3 U 

19,300 25,700 20,700 I i 26,41)11 

3.3 U 
237 8 J 58.8 6.7 U 10 J 

Notes: -
12.7 J 6.7 U 

• GWQS = New Jersey Ground Water Quality Standards: Compounds nol listed did nol meet or exceed crileria in any sample. 
Shaded values meel or exceed New Jersey Ground Waler Qual i ty Standards. Bold values indicated deleclions above M D L 
A l l results in ug/1. 

U = Not detected above the Coniracl Required Quantitation L imi t (CRQL) . 
J = Estimated value. 

Low Flow sampling procedures were used lo purge/collect samples. 

16.3 J 

2/2 
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TABLE 5-22 
Matteo Iron and Metal 

Potable Well Sample Results: Round 2 (January 25 to February 2,2001) 

SAMPLE LOCATION PW-1 PW-1 PW-2 

SAMPLE ID PW-1 PWDUP-1 PW-2 

LAB ID E84958-1A E84957-4A E84957-2A 

DATE 1/26/2001 1/26/2001 1/26/2001 

ANALYTE NJDWS* 
Volatile Organic Compounds 

NJDWS* 

Benzene 1 0.25 U 0.25 U 0.25 U 

Chloroform 100 0.3 U 0.3 U 0.3 U 

cis-1 ̂ -DicWoroetherje 70 0.32 U 0.32 TJ 0.32 U 

Elhylbenzene 700 0.31 U 0.31 U 0.31 U 
j ——————^ 

Vinvl chloride 
2 0.32 U 0.32 U 0.32 U 

Xvlene .total) 1,000 0.31 U 0.31 U 0.31 U 

Semi-Volatile Organic Compounds 
2,4-Dimethylphenol NC NT NT NT 

B enzo(a) an thracene NC NT NT NT 

Benzofa")pvrene 0.2 0.02 U 0.02 U 0.02 U 

Benzo(b)fluoranthene NC NT NT NT 

Benzo(k)fluoranthene NC NT NT NT 

bis(2-Ethylhexyl)phthalate 6 0.6 U 0.6 U 0.6 U 

Dibenz(a,h)anthracene NC NT NT NT 

Indenot 1.2.3-cd)pvrene NC NT NT NT . 

Pesticide & PCB 
Dieldrin NC 0.1 U 0.1 U 0.1 U 

Aroclor 1248 0.5 0.1 U 0.1 U 0.1 u 

Aroclor 1254 05 0.1 U 0.1 u 0.1 u 

Aroclor 1260 05 0.2 V 0.2 U 0.2 U 

Metals 
AJurriinum 200 150 U 150 U 150 U 1 

Antimonv 6 5 U 5 U 5 U | 

Arsenic 50 5 U 5 U 5 U | 

Barium 2,000 200 U 200 U 200 U | 

Beryllium 4 3 U 3 U 3 U | 

Cadmium 5 4 U 4 U 4 U I 

Chromium 100 10 U 10 U 10 U | 

CODDCT 1,300 25 U 25 U 25 U J 
XX. 

Iron 
300 ^ £ i , 7 0 d ; £ £ . . : .1,700 • 

Lead 15 3 U 3 U 3 U j 

Manganese 50 32 32 ^ f # 7 ' 2 6 u ; : 5 g £ j 

Mercury 2 0.2 U 0.2 U 0.2 U 

Nickel NC 40 U 40 U 40 U 

Silver 100 10 U 10 U 10 U 

Sodium NC 52,500 53,400 25,500 

Thallium NC 2 U 2 U 2 U 

Zinc 5,000 68 62 20 U 

Notes: 
- NJDWS* = New Jersey Drinking Water Standards - November, 1996 NJ. MCL [A-280]. Analytes not listed did 

not meet or exceed criteria in any sample. 
- Shaded values meet or exceed New Jersey Drinking Water Standards - November, 1996. 

- Bold indicate concentrations above MDL. 

- All results in ug/1. 
- U = Not detected above the Contact Required Quantitation Limit (CRQL). 
- NC = No Criteria. 
- NT = Not tested. 

1/1 
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TABLE 5-23 

Malleo Iron Metal 
Groundwaler Monitoring Sample Results: Round 3 (April 9 and 10,2002) 

SAMPLE LOCATION MW-IOD 
MW-1 ID 

4/10/2002 

MW-I4D 
NI2I37-1 
4/9/2002 

MW-I4D 
CWDUPB 
N12137-9 
4/9/2002 

MW-15D 
MW-ISD 
NI2137-2 

MW-I6D 
N12137-5 

MW-I8D 
N12I37-3 

FB-01 
NI2I37-7 N12I37-8 

4/1072002 
N12137-IO 
4/10/2002 

ANALYTE NJ GWQS' 
Q D Q D Q D Q D Q D Q D Q D Resull Q 13 Resull Q D 

10 U I 10 U 1 10 U 1 10 U I 

10 II 1 10 U I 

cis-1,2-Dichloroeihene 70 10 U I 
700 10 U 1 10 U I 10 U 

10 U 
10 U 

10 U 
10 U 

Vinyl chlonde 10 IJ I 10 U I 
10 U I 10 U I 

, !7 J i 
10 u 

3 J 
10 U 

10 U 
10 u 

10 u 
10 U 1 10 IJ 1 

Q D Q D Q D Q D Q D Q D Q D Resull Q D 

2.9 U 1 
84.9 
2.9 U 

1U9 1 I 
2.9 U I 

NA 
NA 

32.8 1 34.2 3 U I 3 U I 
13.4 J I 

0.3 U I 0.3 U I 0.3 U 1 

0.3 U I 03 U I 0.79 J I 0.3 U I 0.42 J I 0.3 U I NA 

3 J I 1.2 I 1 1.4 1 I 0.7 U 1 

1,000 

r--
.-.,12,200 ,. $7,000 '.,55,200 .' :XS,300 

2.2 U 

» V ^ 2 4 1 . m . 1 2 0 . I 871 •i -• ' : 130 

Mercury 
11 J I 

28,000 26J0O 21,900 

Thallium 10 5.9 U I 5.9 U I 5.9 U 1 5.9 U I 

Zinc 5,000 17.5 J I 46.4 13.7 J I 15.2 J I 11.9 J I 13.2 J I 31 

Notes: 
- • NJDEP OWQS = New Jersey Oround Water Quality Standards (N.J.A.C. 7:9-6 9/98) compounds not listed did not meet or exceed crileria in any sample. 
- Hold values indicate detections. 
- Shaded values meel or exceed New Jersey Oround Water Quality Standards - Higher of PQLs and Ground Walet Quality Crileria (N.J.A.C 7:9-6 9/98). Bold values indicate concentration! above MDL. 

• All results in ug/1. 
- U = Not detected above the Contact Required Quanlilauon Limit (CRQL). 
- J e Estimated value, below the CRQL. 
• Standard purge & coUection procedures were used to sample the wells samples. 
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TABLE 5-24 
Matteo Iron & Metal 

Potable Well Sample Results from PW-3 

Sample ID NJ Groundwater NJ Drinking Water PW-3 PW-3 PW-3 
Lab Sample ID Quality Standards NI485-1 N2393-1 
Sampling Date Standards 4/24/1998 10/25/2001 11/8/2001 
Matrix Drinking Water Drinking Water 
Units ug/1 ug/1 ug/1 
GC/MS Volatiles (EPA 524.2 REV 4.1) Result Result Result 

Acetone 700 NC NT 2.6 2.4 
cis-1,2-Dichloroethylene 10 70 NT 2.2 2.4 

Methvl Ten Butyl Ether NC 70* NT 0.7 0.41 

Vinvl chloride 5 2 NT v • 3.5. • ••. 4.8 
TOTAL TARGETED GC/MS Volatiles NT 9 10.01 
TOTAL NON-TARGETED GC/MS Volatiles NC NT 7.53 8.6 
TOTAL GC/MS Volatiles NT 16.53 18.61 
Metals Analysis Result Result Result 

Arsenic 8 50 NT 9 15 
Calcium NC NC NT 19,800 19,600 
Iron 300 300 11,870. 18,200 18,500 
Magnesium NC NC NT 6,000 5,900 
Manganese 50 50 ... 166 ' -170 17.0, 
Sodium 50,000 NC NT 20,200 19,600 
Zinc 5,000 5,000 NT 54 43 

Notes 
- NJDWS* = New Jersey Drinking Water Standards - November, 1996 N.J. MCL [A-280]. Analytes not listed did 

not meet or exceed criteria in any sample. 
- Shaded values meet or exceed New Jersey Drinking Water Standards - November, 1996. 
- Bold indicate concentrations above MDL. 
- All results in ug/1. 
- U = Not detected above the Contact Required Quantitation Limit (CRQL). 
- NC « No Criteria. 
- NT = Not tested. 



MJiM3.40153 
TABLE 5-26 

Matteo Iron andMciaJ 
Sediment Sample Results: Lead 

Sample 
Location 

Sample ID Lab ID Date Depth (rt) 
Lead-Low Level 

(31 mg/kjr) 
Lod-Hi£h Leve 

(250 me/ltg) 
pH (so) 

Tl -A 
Tl -AA E81104-1 11/16/200C 0-0.5 ST" 49.3 493 6 

Tl -A Tl-AB ESI 104-2 11/16/2000 1-2 33J 5.2 Tl -A 
Tl-AC E81104-3 11/16/20O0 2-3 19 19 5 

Tl -B 
Tl-B A ESI 104-4 11/16/2000 0-0.5 \ 5.2 

Tl -B Tl-BB ES1104-5 1I/16/2OO0 1-2 i 5.5 Tl -B 

Tl-BC E81104-< 11/16/2000 2-3 1 57 5.5 

Tl-C 
Tl-CA ESI 104-1J 11/16/2000 0-0.5 E.-: BF;. -•• 1 131 6.2 

Tl-C Tl-CB ESI 104-12 11/16/2000 1-2 40.9 62 Tl-C 

Tl-CC E81104-13 11/16/2000 2-3 9.6 9.6 4.8 

T l -D 

Tl-DA E81104-7 11/16/2000 0-0.5 128 6.4 

T l -D 
TDUP-21/T1-DA E81I04-I0 11/16/2000 0^1.5 B5? :V282*?r.«:': 6.4 T l -D 

Tl-DB E81104-8 11/16/2000 1-2 BiiV^lSSsfc,.- 158 4.9 
T l -D 

Tl-DC E81104-9 11/16/2000 2-3 25.1 25.1 4.9 

Tl-E 
Tl-EA E81104-14 11/16/00 0-0.5 76J 6 

Tl-E Tl-EB ESI 104-15 11/16/2000 1-2 12 22 5.8 Tl-E 

Tl-EC E81104-16 11/16/2000 2-3 6.9 6.9 5.7 

T2-A 
T2-AA E79744-13 10/31/2000 0-0.5 205 5.4 

T2-A T2-AB E79744-I4 10/31/2000 1-2 (W.-V- 24 D ! : .- .• 246 5.7 T2-A 

T2-AC E79744-15 10/31/2000 2-3 r H ^ - 2 4 6 & ' - t l 246 5.4 

T2-B 
T2-BA E79745-I0 10/31/2000 0-0.5 : •|g3,' - . • 183 6.7 

T2-B T2-BB E79745-II 10/31/2000 1-2 5.7 T2-B 

T2-BC E79744-12 10/31/2000 2-3 ^V4o:sr^.<:-;" 40.9 5.3 

T2-C 
T2-CA E79745-7 10/31/2000 0-0.5 r a t S - i J l l i i i . - , ^ 103 6.3 

T2-C T2-CB E79745-8 10/31/2000 1-2 58.5 6.3 T2-C 

T2-CC E79745-9 10/31/2000 2-3 18.4 18.4 5.6 

T2-D 
T2-DA E79745-4 10/31/2000 0-0.5 M2 5.3 

T2-D T2-DB E79745-5 10/31/2000 1-2 110 5.8 T2-D 

T2-DC E79745-6 10/31/2000 2-3 84.5 5.5 

T2-E 
T2-EA E79745-1 10/31/2000 0-0.5 177 5.8 

T2-E T2-EB E79745-2 10/31/2000 1-2 143 5.6 T2-E 

T2-EC E79745-3 10/31/2000 2-3 &>- •' . , . '169-• * 169 5.5 

T3-A 
T3-AA E80832-1 11/15/2000 0-0.5 :oo;. - . 200 7.5 

T3-A T3-AB E80832-2 11/15/2000 1-2 6 T3-A 

T3-AC E80832-3 11/15/2000 2-3 6 

T3-B 
T3-BA ES0832-4 11/15/2000 0-0.5 162 6.3 

T3-B T3-BB E80832-5 11/15/2000 1-2 236 5.8 T3-B 

T3-BC E80832-6 11/15/2000 2-3 6.3 

T3-C 
T3-CA ES0833-8 11/15/2000 0-0.5 89.4 5.8 

T3-C T3-CB E80833-9 11/15/2000 1-2 8.6 8.6 6.4 T3-C 

T3-CC E80833-10 11/15/2000 2-3 8.5 8.5 5.6 

T3-D 
T3-DA E80831-5 11/15/2000 0-0.5 144 62 

T3-D T3-DB E80S31-6 11/15/2000 1-2 K'cr--222ar>"i 222 5.3 T3-D 

T3-DC E80831-7 11/15/2000 2-3 6 

T3-E 

T3-EA E80832-7 11/15/2000 0-0.5 BP?" Moxavta 161 5.4 | 

T3-E 
TDUP-20/T3-EA E80832-10 11/15/2000 0-0.5 191 6.7 T3-E 

T3-EB E80S32-8 11/15/2000 1-2 E*^J->. 17.7=>v 2^ 177 6.1 
T3-E 

T3-EC E80832-9 11/15/2000 2-3 206 5.9 

T4-C 

T4-CA E79744-16 10/30/2000 0-0.5 6*-Vi '65.4 69.4 6.5 | 

T4-C 
TDUP5/T4-CA E79744-19 10/30/2000 0-0.5 57.2 6'7 1 T4-C 

T4-CB E79744-17 10/30.2000 1-2 28.9 28.9 6.3 I 
T4-C 

T4-CC E79744-18 10/30/2000 2-3 2 I J 213 6.1 \ 

T4-D 
T4-DA E79744-20 10/30/2000 0-0.5 5 1 

T4-D T4-DB E79744-2I 10/30/2000 1-2 E « " 202:. : " • 202 5.4 B T4-D 

T4-DC E79744-22 10/30/2000 2-3 ;;-2*t--j8o 5.6 1 

T4-E 
T4-EA E79744-1 10/30/2000 0-O.5 fi^v,r 381 v 6.2 1 

T4-E T4-EB E79744-2 10/30/2000 1-2 jSf.̂ 'r.oso-'̂ -:.'- -v.S''*?:t;05d " i i . ; ; 4.9 1 T4-E 

T4-EC E79744-3 10/30/2000 2-3 r } ^ V : ' 3 9 r - ' . » £ 5 5 S 
T5-C 

T5-CA E79743-8 10/31/2000 0-0.5 •SV^cS-J^..: 88.4 6.9 
T5-C T5-CB E79743-9 10/31/2000 1-2 13.8 13.8 5.9 

T5-CC E79743-10 10/31/2000 2-3 12.3 12.3 5.8 
T5-DA E79743-5 10.30/2000 0-0.5 ^^ r435*!?^a 5.5 

T5-D T5-DB E79743-6 10/30/2000 1-2 P 232-- • 232 5.8 
T5-DC E79743-7 10/30/2000 2-3 238 5.8 
T5-EA E79743-2 10/30/2000 0-0.5 14.5 14.5 5.8 

T5-E T5-EB E79743-3 10/30/2000 1-2 17.9 17.9 5.7 
T5-EC E79743-4 10/30/2000 2-3 11.1 11.1 5.1 
T6-CA E79744-10 10/30/2000 0-0.5 25J 25J 

5.4 T6-C T6-CB E79744-11 10/30/2000 1-2 33 5.8 
T6-CC E79743-I 10/30/2000 2-3 10.5 10.5 5.6 
To-DA E79744-7 10O0/2000 0-0.5 216 C- . . 216 6 

T6-D T6-DB E79744-8 10/30/2000 1-2 Vr ' 243- 243 5.9 
T5-DC E79744-9 10/30/2000 2-3 s v. 206 "• 206 5.8 
T6-EA E79744-4 10/30/2000 0-0.5 1 f " ' 2.070."-'- .tr'X 2'.070';~-^ 5.8 I 

T6-E T6-EB E79744-5 10/30,2000 1-2 } -- •' • 2625<''-'-. : 5^, ; '261>.>r-v 6 1 
T6-EC E79744-6 10/30/2000 2-3 E 220.: 220 5.8 | 
T7-CA E79745-I3 10/31/2000 0-0.5 25.5 25.5 6.1 | 

T7-C T7-CB E79745-14 10/31/2000 1-2 15.5 15.5 5.6 8 
T7-CC E79745-15 10/31/2000 2-3 I7.S 173 5.9 J 
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o 
TABLE 5-26 

Malleo Iron and MdaJ 
Sediment Sample Resorts: Lead 

n 
Sample 

Location 

Sample ID Lab ID Date Depth (f l ) 
Lead-Low Level 

(31 mg/kg) 
Lead-Higfa Level 

(250 mg/kjj) 
pH (5U) 

T7-D 
T7-DA E79745-16 10/31/2000 0-0.5 36.7 

T7-D T7-DB E79745-17 10/31/2000 1-2 135 5.8 T7-D 
T7-DC E79745-18 10/31/2000 2-3 141 5.9 i 

T7-E 
T7-EA E79743-11 10/31/2000 0-0.5 51 

T7-E T7-EB E79743-12 10/31/2000 1-2 5.2 T7-E 

T7-EC E79743-13 10/31/2000 2-3 130 5.5 

T8-C 

T8-CA E79743-20 10/31/2000 0-0.5 25J 25.3 6 

T8-C 
TDUP6/T8-CA E79745-12 10/31/2000 0-0.5 173 6.2 

T8-C 
T8-CB E79743-21 10/31/2000 1-2 201 6.6 

T8-C 

T8-CC E79743-22 10/31/2000 2-3 28.4 28.4 5.6 

T8-D 
T8-DA E79743-17 10/31/2000 0-0.5 34.1 5.8 

T8-D T8-DB E79743-18 10/31/2000 1-2 169 6.1 T8-D 

T8-DC E79743-19 10/31/2000 2-3 24.6 24.6 62 

T8-E 
T8-EA E79743-14 10/31/2000 0-0.5 5.8 

T8-E T8-EB E79743-15 10/31/2000 1-2 fe:-. . l l . S - i ' . i U 71.8 5.5 T8-E 

T8-EC E79743-16 10/31/2000 2-3 31.4 5.2 

T9-A 

T9-AA E80555-7 11/10/2000 0-0.5 172 5.6 

T9-A 
TDUP-17/T9-AA E80555-10 11/10/2000 0-0.5 137 5.6 

T9-A 
T9-AB E80555-8 11/10/2000 1-2 228 5.7 

T9-A 

T9-AC E80555-9 11/10/2000 2-3 6 

T9-B 
T9-BA E80555-11 1 1/10/2000 0-0.5 S C . ->T5«3U3f. 158 5.6 

T9-B T9-BB E80555-12 11/10/2000 1-2 248 6.2 T9-B 

T9-BC E80555-13 11/10/2000 2-3 g-,- = ; 2 4 S S ~ * i 245 5.8 

T9-C 
T9-CA E80555-) 11/10/2000 0-0.5 142 6 

T9-C T9-CB E80555-5 11/10/2000 1-2 fc)£,33.4i;sii5i 224 6.4 T9-C 

T9-CC E80555-6 11/10/2000 2-3 16.7 16.7 6.5 

T9-D 
T9-DA E80555-1 11/10/2000 0-0.5 6.7 

T9-D T9-DB E80555-2 11/10/2000 1-2 195 62 T9-D 

T9-DC E80555-3 11/10/2000 2-3 109 62 

T9-E 
T9-EA E80555-14 11/10/2000 0-0.5 6.1 

T9-E T9-EB E80555-15 11/10/2000 1-2 t?,--2S300;>-?< 5.8 T9-E 

T9-EC E80555-16 11/10/7000 2-3 5.7 

T l l - A 
T l l - A A E79555-11 10/27/2000 0-0.5 181 5.3 

T l l - A T1I-AB E79555-12 10/27/2000 1-2 m&- :-26s>a;Rs.- 5.6 T l l - A 

T l l - A C E79555-13 10/27/2000 2-3 5.6 

Tl 1-B 
T l l - B A E79555-14 10/27/2000 0-0.5 S £ t ' " l 5 2 ^ " 152 5.9 

Tl 1-B TI1-BB E79555-15 10/27/2000 1-2 BT.T.-.293?^9?i-: 5.6 Tl 1-B 

Tl l -BC E79555-I6 10/27/2000 2-3 SSa.v; 2653jS*S Vi'a^26^fr"1«f 5.5 

T l l -CA E79555-8 10/27/2000 0-0.5 Rfe7.-223.fe 223 5.6 
T l l - C T l l -CB E79555-9 10/27/2000 1-2 fe.u*..228Sf;v.> i 228 5.8 T l l - C 

Tl l -CC E79555-10 10/27/2000 2-3 |R5^-265S,- i f i* , 5.7 

T1I-DA E79555-4 10/27/2000 0-0.5 fe-~"'232fflH"-v 232 5.8 

T l l - D 
TDUP4/T11-DA E79555-7 10/27/2000 0-0.5 5.8 

T l l - D 
T l l - D B E79555-5 10/27/2000 1-2 6.1 

T l l - D 

T l l -DC E79555-6 10/27/2000 2-3 2 i 4 i . : , ... 214 5.7 

T l l - E 
T1I-EA E79555-1 10/27/00 0-0.5 5.6 

T l l - E T l l -EB E79555-2 10/27/2000 1-2 laKM^a?8@K^S is5J.**fl7».-.-l--.-.t5 5.9 T l l - E 
Tl 1-EC E79555-3 10/27/2000 2-3 6.2 

T13-A 
T13-AA E79453-3 10/25/2000 0-0.5 132 5.6 

T13-A T13-AB E79453-4 10/25/2000 1-2 98.6 5.6 T13-A 

T13-AC E79453-5 10/25/2000 2-3 95 5.7 

TI3-BA 
T13-BA E79452-21 10/25/2000 0-0.5 9& •:-97u^.s 97.1 5.8 

TI3-BA T13-BB E79453-1 10/25/2000 1-2 55.8 5.7 TI3-BA 

TI3-BC E79453-2 10/25/2000 2-3 191 5.4 

T13-C 
T13-CA E79452-I5 10/25/2000 0-0.5 a K - S r / l S S ? 1 * ^ 155 6.5 

T13-C T13-CB E79J52-16 10/25/2000 1-2 31.9 6.4 T13-C 

T13-CC E79452-17 10/25/2000 2-3 13.3 13.3 6.3 

T13-D 
T13-DA E79452-18 10/25/2000 0-0.5 179 5.8 

T13-D T13-DB E79452-19 10/25/2000 1-2 IS?* :-i««seai3 168 6.1 T13-D 

T13-DC E79452-20 10/25/2000 2-3 17.1 17.1 6.4 

T13-E 

TI3-EA E79452-11 10/25/00 2.0-2.5 8 

T13-E 
TDUP2/T13-EA £79452-14 10/25/2000 0-0.5 E r ^ . ' 2 2 1 ' 221 6.6 

T13-E 
T13-EB E79452-12 10/25/2000 1-2 Z'>7j~.isaoo:\ 1 6 

T13-E 

T13-EC E79452-I3 10/25/2000 2-3 7,000V:" .; x.s:-7,000 / :^ 62 

T14-A 
T14-AA E78963-7 10/18/2000 0-0.5 t3u"-- 266-V4S*. 5.8 

T14-A T14-AB E78963-8 10/18/2000 1-2 if-v,.-.." .220 \ ; • 220 5.7 T14-A 

T14-AC E78963-9 10/18/2000 2-3 162-:.: 162 5.8 

T14-B 
T14-BA E78963-4 10/18/2000 0-0.5 -"• 125^--- -a 125 6.7 

T14-B T14-BB E78963-5 10/IS2000 1-2 L , " : 196 ; . . . 196 6.2 T14-B 

T14-BC E78963-6 10/18/2000 2-3 e ^ ; , . 2 r 4 ^ L i L y i 214 6 

TI4-C 
T14-CA E78964-6 10/18/2000 0-0.5 10.7 10.7 6.2 

TI4-C T14-CB E78964-7 10/18/2000 1-2 9.2 9.2 5.4 TI4-C 

T14-CC E78964-8 10/18/2000 2-3 10.2 10.2 5.3 I 

T14-D 
T14-DA E78963-1 10/18/2000 0-0.5 6.5 | 

T14-D T14-DB E78963-2 10/18/2000 1-2 9.5 9.5 6.4 i T14-D 

T14-DC E78963-3 10/18/2000 2-3 13.9 13.9 6 I 

T14-E 
T14-EA E78964-9 10/18/00 1.0-1.5 £ ^ . ' 9 , 9 7 0 ^ ••'ir^976".'V:ri 55 1 

T14-E T14-EB E78964-10 10/18/2000 1-2 . 246 246 5.7 1 T14-E 

T14-EC E78964-11 10/18/2000 2-3 r£i. 2.240-1' .^V^.2,240.t-;1« 5.5 | 
T15-AA E78963-18 10/17/7000 0-0.5 E ' - ; - - ; i68 . . : . . 168 5.9 1 
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TABLE 5-2*5 
Malleo Iron and Metal 

Sediment Sample Results: Lead 

Sample 
Location 

Sample H> Lab ED Date Depth (ft) 
Lead-Low Level 

(31 mg/kg) 
Lcad-Higb Level 

(250 mg/kg) 
pH (m) 

T15-A TI5-AB E78963-19 I0/I7/2OO0 1-2 27.8 27.8 59 T15-A 
T15-AC E78963-20 10/17/2000 2-3 8.9 8.9 6 

T15-B 
T15-BA E78963-21 10/17/2000 0-0.5 209 

T15-B T15-BB E78964-1 10/17/2000 1-2 |ferU:=-167:^-4 167 5.7 T15-B 

T15-BC E78964-2 10/17/2000 2-3 68.2 5.4 

T15-C 
T15-CA E78964-3 10/18/2000 0-0.5 10.2 10.2 5 9 

T15-C T15-CB E78964-1 10/18/2000 1-2 10.4 10.4 56 T15-C 

TI5-CC E78964-5 10/18/2000 2-3 8.6 8.6 5 8 

T15-D 
T15-DA E7S963-15 10/17/2000 0-0.5 10-3 103 6 5 

T15-D TI5-DB E78963-16 10/17/2000 1-2 8.8 8.8 6.4 T15-D 

T15-DC E78963-17 10/17/2000 2-3 11.1 11.1 6.2 

T15-E 

T15-EA E78963-1 1 10/17/00 0-0.5 6.1 

T15-E 
TDUP-I/TJ5-EA E78963-I4 10/17/2000 0-0.5 fe'-'-risais&ss 5.4 T15-E 

T15-EB E78963-12 I0/I7/2OO0 1-2 SE- :-?3«2£r-?f. 5 7 
T15-E 

T15-EC E78963-13 10/17/2000 2-3 6.1 

T16-A 

7/16-AA E79452-1 10/26/2000 0-0.5 169 6.8 

T16-A 
T16-AB E79452-2 10/26/2000 1-2 B&vf . 386i^ . ; i= 186 5.9 T16-A 

TDUP3/T16-AB E79452-4 10/26/2000 1-2 171 6 
T16-A 

T16-AC E79452-3 10/26/2000 2-3 21.5 21.5 6.1 

T16-B 
T16-BA E79452-8 10/26/2000 0-0.5 113 6.9 

T16-B T16-BB E79452-9 10/26/2000 1-2 115 6.6 T16-B 

T16-BC E79452-10 10.26/2000 2-3 11.8 11.8 5.7 

T16-C 
T16-CA E79452-5 10/26/2000 0-0.5 93 6.8 

T16-C T16-CB E79452-6 10/26/2000 1-2 I2.I 12.1 7 T16-C 

T16-CC E79452-7 10/26/2000 2-3 12.6 12.6 6 

TJ6-D 
T16-DA E79453-6 10/26/2000 0-0.5 152 5 5 

TJ6-D T16-DB E79453-7 10/26/2000 1-2 65.5 5.9 TJ6-D 

T16-DC E79453-8 10/26/2000 2-3 11.5 11.5 6.1 

T16-E 
T16-EA E79453-9 10/26/00 0-0.5 5.1 

T16-E T16-EB E79453-10 10/26/2000 1-2 217 5.2 T16-E 

T16-EC E79453-11 10/26/2000 2-3 28.8 28.8 5.3 

T17-A 
T17-AA E79931-16 11/2/2OO0 0-0.5 171 5.8 

T17-A TI7-AB E79931-17 11/2/2000 1-2 168 6.1 T17-A 

T17-AC E79931-18 11/2/2000 2-3 7J30%>«& 6.5 
T17-B T17-BA E79931-13 11/27000 0-0.5 : 241. 241 6 

T17-B T17-BB E79931-14 1 1/2/2000 1-2 5.9 T17-B 
T17-BC E79931-15 11/2/2000 2-3 snJUŝ . / lS6cr<^ir ? 156 5.9 

TI7-C 
T17-CA E79932-6 11/2/2000 0-0.5 13 .2 13.2 6.4 

TI7-C • T17-CB E79932-7 11/2/2000 1-2 11.6 11.6 6.5 TI7-C 

T17-CC E79932-8 ] 1/2/2000 2-3 10.1 10.1 5.9 

T17-D 

T17-DA E79932-9 11/2/2000 0-0.5 141 6.1 

T17-D 
TDUP-9/T17-DA E79932-10 11/2/2000 0-0.5 146 6.1 T17-D 

T17-DB E79931-11 11/2/2000 1-2 20.9 20.9 6 
T17-D 

T17-DC E79931-12 11/2/2000 2-3 14.6 14.6 5.8 

T17-E 
T17-EA E79931-7 11/01/00 0-0.5 66.8 6.4 

T17-E T17-EB E79931-8 11/1/2000 1-2 52 6.5 T17-E 

T17-EC E79931-9 11/1/2000 2-3 83 8.5 6.3 1 

T18-A 
T18-AA E80833-1 11/15/2000 0-0.5 127 5.9 B 

T18-A TI8-AB ES0833-2 11/15/2000 1-2 fe'.^-.-.lSl*i,lLi? 181 6 | T18-A 

T18-AC E80S33-3 11/15/2000 2-3 9.1 9.1 7.1 
T18-BA E80833-4 11/15/2000 0-0.5 46.8 6.7 

T18-B 
TDUP-19/T18-BA E80833-7 11/15/2000 0-0.5 70.2 7 

T18-BB E80833-5 11/15/2000 1-2 26.8 26.8 62 
T18-BC E80833-6 11/15/2000 2-3 8 8 6.9 
T18-CA ES0720-12 11/13/2000 0-0.5 ^-i?.ro5*?.(^ 70.7 6.6 | 

T18-C TI8-CB E80720-13 11/13/2000 1-2 10 J 10.2 6.7 | 
T18-CC E80720-I4 11/13/2000 2-3 10.7 10.7 6 | 
T l 8-DA E80721-9 11/14/2000 0-0.5 27.4 27.4 6.6 

T18-D T18-DB E80721-10 11/14/2000 1-2 23 23 6.7 
TI8-DC E80720-11 11/13/2000 2-3 98.6 6.7 
T18-EA ES0721-6 11/14/00 0-0.5 & .-~ ' i 9 i r : . : , " 191 5.9 

T18-E T18-EB E80721-7 11/14/2000 1-2 117 7.1 
T18-EC E80721-8 11/14/2000 2-3 Se>-:,: 34.7-V . - 34.7 6 1 
T19-AA E7993M 11/1/2000 0-0.5 ' l-z-..-:-. . 177 6.3 i 

T19-A T19-AB E79931-5 11/1/2000 1-2 i . - ' . i 3 i . - 131 6.1 fl 
T19-AC E79931-6 11/1/2000 2-3 135- 135 5.9 I 
T19-BA E79931-1 11/1/2000 0-0.5 112 6.6 | 

T19-B T19-BB E79931-2 11/1/2000 1-2 10.7 10.7 6.7 | 
T19-BC E79931-3 11/1/2000 2-3 10.6 10.6 6.3 
T19-CA E79933-1 11/1/2000 0-0.5 9 J 93 7 

T19-C TI9-CB E79933-2 11/1/2000 1-2 9.7 9.7 6.7 
T19-CC E79933-3 11/1/2000 2-3 8.9 8.9 6.5 
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TABLE 5-26 
Matteo Iron and Metal 

Sediment Sample Remits: Lead 

Simple 
1 Location 

Sample ID L»b ID Date Depth (ft) 
Lead-Low Level 

(31 mg/kg) 
Lttd-Higb Level 

(250 mg/kg) 
pH (m) 1 

T19-D 

T19-DA E79933-8 11/1/2000 0-0.5 31.6 6.6 U 
T19-D T19-DB E79933-9 11/1/2000 1-2 12.1 12.1 6.6 H T19-D 

TI9-DC E79933-10 11/1/2000 2-3 63 63 5.9 1 

T19-E 

T19-EA E79933^» 11/01/00 0-0.5 166 62 1 

T19-E 
TDUP-7/T19-EA E79933-7 11/1/2000 0-0.5 185 62 1 

T19-E 
T19-EB E79933-5 11/1/2000 1-2 9.9 9.9 6.7 1 

T19-E 

TI9-EC E79933-6 11/1/2000 2-3 9-S 93 6.9 J 

T20-A 
T20-AA E79931-10 11/272000 0-0.5 104 5.8 | 

T20-A T20-AB E79932-1 11/2/2000 1-2 178 62 | 

T20-AC E79932-2 11/2/2000 2-3 g?tr- 220' 220 6.1 1 

T20-B 

T20-BA E79932-3 II/2/200O 0-0.5 BV->as.-l...-ir53S 88.1 6.6 i 
T20-B T20-BB E79932^J 11/2/2000 1-2 57.4 6 | T20-B 

T20-BC E79932-5 11/2/2000 2-3 119 62 | 

T20-C 

T20-CA E79932-17 11/2/2000 0-0.5 21.2 212 6.1 1 

T20-C 
TDUP-8/T20-CA E79932-20 11/22000 0-0.5 25.9 25.9 62 | 

T20-C 
T20-CB E79932-18 11/2/2000 1-2 72 6.5 1 
T20-CC E79932-19 11/2/2000 2-3 24.4 24.4 6.3 | 

T20-D 
T20-DA E79932-14 11/2/2000 0-0.5 120 6.5 1 

T20-D T20-DB E79932-15 11/2/2000 1-2 177 63 j T20-D 

T20-DC E79932-I6 11/2/2000 2-3 153 63 1 

T20-E 
T20-EA E79932-11 11/02/00 0-0.5 K ' V 87.9. a 87.9 5.5 | 

T20-E T20-EB E79932-12 11/2/2000 1-2 165 6 | T20-E 

T20-EC E79932-13 11/2/2000 2-3 116 62 | 

T21-A 
T21-AA E80047-14 11/03/00 0-0.5 23».-- ? 231 63 | 

T21-A T21-AB E80O47-15 11/3/2000 U2 110 6.6 tt T21-A 

T21-AC E80O47-16 11/3/2000 2-3 100 6 5 1 T21-B T21-BA* E80157-I7 11/6/2000 0-3 160 6.8 

T21-C T21-CB* E80047-17 11/3/2000 0-3 6.9 6.9 73 I 

T21-D 

T21-DA E80047-11 11/3/2000 0-0.5 203 203 6.6 | 

T21-D T2I-DB E80O47-I2 11/3/2000 1-2 11.8 11.8 6.4 I T21-D 

T21-DC ES0047-13 11/3/2000 2-3 15.7 15.7 6.5 | 

T21-E 

T21-EA E80048-7 11/3/2000 0-0.5 11.7 11.7 6 I 
T21-E 

TDUP11/T21-EA E80048-10 11/3/2000 0-0.5 93 9.3 6.8 1 
T21-E 

T21-EB E80048-8 11/3/2000 1-2 9.7 9.7 6.4 | T21-E 

T2I-EC E80048-9 11/3/2000 2-3 2.9 2.9 5.9 

T22-A 

T22-AA E80556-9 11/9/2000 0-0.5 37.6 6 

T22-A 
TDUP-16/T22-AA ES0556-19 11/9/2000 0-0.5 96.3 5.5 

T22-A 
T22-AB E80556-10 11/9/2000 1-2 SS?- -: ISStr i V? 189 5.8 

T22-AC E80554-11 11/9/2000 2-3 ?S-;> -15*-. --zji 151 6 

T22-B 
T22-BA E80554-12 11/9/2000 0-0.5 tJ£>a 80.4."-~c; 80.4 6 

T22-B T22-BB E80554-13 11/9/2000 1-2 483 6 T22-B 
T22-BC E80554-14 11/9/2000 2-3 21.1 21.1 6.2 

T22-C 
T22-CA E80721-2 11/14/2000 0-0.5 9 9 6.5 

T22-C T22-CB E80721-3 11/14/2000 2-3 7.7 7.7 6.3 T22-C 

T22-CC E8072M 11/14/2000 2-3 14.1 14.1 6.1 

T22-D 
T22-DA E80554-15 11/9/2000 0-0.5 12.1 12.1 6 

T22-D T22-DB E80554-16 11/9/2000 1-2 113 113 6.1 T22-D 
T22-DC E80554-17 11/9/2000 2-3 12.7 12-7 5.8 

T22-EA E80556-6 11/09/00 0-0.5 982 5.5 

T22-E T22-EB E80556-7 11/9/2000 1-2 126 5 T22-E 

T22-EC E80556-8 11/9/2000 2-3 157 5.5 

I T23-A 
T23-AA E81102-1 11/17/2000 0-0.5 51.7 5.9 

I T23-A T23-AB E81102-2 11/17/2000 1-2 8SS;i-;-^ 853 6.4 I T23-A 
T23-AC E81102-3 11/17/2000 2-3 109 6.4 

j T23-B 

T23-BA E81102-4 11/17/2000 0-0.5 8.8 8.8 7 

j T23-B TDUP-22/T23-BA E81102-7 11/17/2000 0-0.5 10.6 10.6 7.1 
j T23-B 

T23-BB E81102-5 11/17/2000 1-2 113 113 7 j T23-B 

T23-BC E81102-6 11/17/2000 2-3 11.7 11.7 6.6 

I T23-C T23-CA E81102-8 11/17/2000 0-0.5 41.6 6.8 

T23-C T23-CB* E81102-9 11/17/2000 0-3 38.8 5.6 

T23-D 
T23-DA ESI 102-10 11/17/2000 0-0.5 93.3 6.8 

T23-D T23-DB E81103-1 11/17/2000 1-2 10.8 10.8 6.3 T23-D 

T23-DC E81103-2 11/17/2000 2-3 9.1 9.1 6.1 

I T23'E T23-EA E81103-3 11/17/00 0-0.5 ^~p f 983'sr>T 983 5 

I T23'E 
T23-EB E81103^ 1 1/17/2000 1-2 K\:-.vs4j. •-. • •:- 543 5.8 

j T24-A 
T24-AA E80318-7 11/8/2000 0-0.5 35.6 6.4 

j T24-A T24-AB ES0318-8 11/8/2000 1-2 28.8 28.8 6.3 j T24-A 
T24-AC E80318-9 11/8/2000 2-3 17.1 17.1 6.1 

I T24-BA E80318-10 11/8/2000 0-0.5 8.7 8.7 5.8 

T24-B 
TDUP14/T24-BA E80318-I3 1 1/8/2000 0-0.5 93 93 6.1 

T24-B 
T24-BB E80318-I1 11/8/2000 1-2 93 9.5 5.8 

T24-B 

T24-BC E80318-12 11/8/2000 2-3 9.1 9.1 5.5 

T24-D 
T24-DA E80318-14 11/8.7000 0-0.5 ! 2 r / " i 4 8 r f t i : * 148 62 

T24-D T24-DB E80318-15 11/8/2000 1-2 6^ J . ; . ' i97r 197 6.3 T24-D 

T24-DC E80318-I6 11/8/2000 2-3 158 6.5 

T24-E 
T24-EA E80556-3 11/09/00 0-0.5 15.3 153 5.4 

T24-E T24-EB E80556-J 1 1 9/2000 1-2 £S£.:>\2ss;-£iSi 52 T24-E 

T24-EC ES0556-5 1 1/9/2000 2-3 9.9 9.9 52 

T25-A 
T25-AA E80556-1 1 1/9/2000 0-0.5 E5Tr"332555.-5' 33.2 6.1 

T25-A 
T25-AB ES0556-2 11/9/7000 1-2 15.7 15.7 5.8 1 
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TABLE 5-26 
Man co Iron ana" Metal 

Scdimtnt Sample Results: Lead 

I Sample 
Location 

Sample ID Lab ID Date Deptb (ft) 
Lead-Low Level 

(31 mg/Vjj) 
Lead-Hisjb Level 

(250 nig/kg) 
pH (an) 

T25-B 
T25-BA E80554-9 11/9/2000 0-0.5 137 6.9 

T25-B 
T75-BB' E80554-10 11/9/2000 0-3 28.7 28.7 6.9 

T25-C 
T25-CA E80554-8 11/9/2000 0-0.5 61.9 6.7 

T25-C 
T25-CB* E80554-7 11/9/2000 0-3 55.8 6.4 

T25-D 

T2S-DA E80554-4 11/9/2000 0-0.5 37.9 6.6 

T25-D T25-DB ES0554-5 11/9/2000 1-2 41.4 6.5 T25-D 
T25-DC E80554-6 11/9/2000 2-3 30.8 30.8 6.5 

T25-E 

T25-EA E80554-1 11/09/00 0-0.5 51 5.3 

T25-E 
TDUP-15/T25-EA E80554-18 11/9/2000 0-0.5 86.6 6.1 

T25-E 
T25-EB E80554-2 11/9/2000 1-2 11.8 11.8 5.7 T25-E 

T25-EC E80554-3 11/9/2000 2-3 10.9 10.9 6.3 

T26-A 

T26-AA E80047-1 11/3/2000 0-0.5 117 6.7 

T26-A 
TDUP-10/T26-AA E80047-4 11/3/2000 0-0.5 £ • . . „ . . 9 2 V - . . - r 92 6.1 

T26-A 
T26-AB E80047-2 11/3/2000 1-2 162 5.7 T26-A 

T25-AC E80047-3 11/3/2000 2-3 C-^Vfc75*.-jv;ifSI 175 6 

T26-B 
T26-BA E80048^) 11/3/2000 0-0.5 K$;A783a«Sif1 788 6.3 

T26-B T26-BB E80048-5 11/3/2000 1-2 fe»K;'-:iS>9-'~:i 199 6.3 T26-B 
T26-BC E80048-6 11/3/2000 2-3 164 6.4 

T25-C 

T76-CA E80048-1 11/3/2000 0-0.5 8.6 8.6 6.8 

T25-C T25-CB E80048-2 11/3/2000 1-2 8.4 84 6.3 T25-C 
T26-CC E80048-3 11/3/2000 2-3 93 9.5 6.8 

T26-D 

T26-DA E80047-8 11/3/2000 0-0.5 35.6 6.8 

T26-D T26-DB E80047-9 11/3/2000 1-2 15 15 6.7 T26-D 
T26-DC E80047-10 11/3/2000 2-3 11.8 11.8 6.6 

T26-E 
T26-EA E80O47-5 11/3/2000 0-0.5 186 5.5 

T26-E T26-EB E80047-6 11/3/2000 1-2 204V".'".-' 204 6.1 T26-E 
T26-EC E80047-7 11/3/2000 2-3 Si'r. -;"8K3~~-"? 80_3 6.8 

T27-A 
T27-AA ESI 103-18 11/17/2000 0-0.5 E"."-.-•66:.-V- : i 66 5.8 

T27-A T27-AB E81103-19 11/17/2000 1-2 ?>.>.•<.JS:*;:- 79.8 5.6 T27-A 
T27-AC E81103-20 11/17/2000 2-3 75.6 5.7 

T27-B 

T27-BA E81103-15 11/17/2000 0-0.5 : 76.9.; " . - i 76.9 5.5 

T27-B T27-BB E81103-16 11/17/2000 1-2 \< W I K V : 4 191 6.1 T27-B 
T27-BC E81103-17 11/17/2000 2-3 -T"-.149 V -".. v 149 62 

T27-C 

T27-CA E81103-11 11/17/2000 0-0.5 K - ' v 'J64 7-. 164 6 

T27-C 
TDUP-23/T27-CA ESI 103-14 11/17/2000 0-0.5 ' ' 1 5 4 1 " 154 6 

T27-C 
T27-CB ESI 103-12 11/17/2000 1-2 116 6 T27-C 

T27-CC E81103-13 11/17/2000 2-3 113 113 6.5 

T27-D 
T27-DA E81103-8 11/17/2000 0-0.5 46-3 5.4 

T27-D T27-DB E81103-9 11/17/2000 1-2 «r-'-.v.-:o4: •. - i 204 6 T27-D 
T27-DC E81103-10 11/17/2000 2-3 117 5.6 

T27-E 
T27-EA E81103-5 11/17/2000 0-0.5 

*VJW*I» :• > 
64 5.8 

T27-E T27-EB E81103-6 11/17/2000 1-2 Kr.-;'i36i--.-"-^ 136 5.6 T27-E 
T27-EC E81103-7 11/17/2000 2-3 180 5.5 

T28-A 
T28-AA E80157-1I 11/6/2000 0-0.5 93.5 5.7 

T28-A T28-AB ES0157-12 11/6/2000 1-2 jy"':' ;.2S37 :-V-"-s! 153 5.9 T28-A 

T28-AC E80157-13 11/6/2000 2-3 ff-VSt 238;.- -.:?»• 238 5.8 

T28-B 

T28-BA E80157-7 11/6/2000 0-0.5 85.5 5.9 

T28-B 
TDUP12/T2 8-B A E80157-10 11/6/2000 0-0.5 i . - . - - 9S3:.'":~."- 983 5.9 

T28-B 
T28-BB E80157-8 11/6/2000 1-2 frVri- i4r-;'-..-i: 141 6.1 T28-B 

T28-BC E80157-9 11/6/2000 2-3 159 63 

T28-C 
T28-CA E80157-14 11/6/2000 0-0.5 24.4 24.4 6.6 

T28-C T28-CB E80157-15 11/6/2000 1-2 14.1 14.1 6.8 T28-C 
T28-CC E80157-16 11/6/2000 2-3 8.1 8.1 52 

T28-D 
T28-DA E80157-4 11/6/2000 0-0.5 S ^ . ^ 8 5 » W ? 185 5.5 

T28-D T28-DB E80157-5 11/6/2000 1-2 ^r--15D-'-. ' ' . ' ,"4 150 5.8 T28-D 
T28-DC E80157-6 11/6/2000 2-3 >??-: -J62i-.'.-: j 162 63 

T28-E 
T28-EA E80157-1 11/6/2000 0-0.5 a:-.-.102--.V.--? 102 8.3 

T28-E T28-EB ES0157-2 11/6/2000 1-2 D i i 3 v 3 & 5 w r " > 38.5 5.6 T28-E 
T28-EC E80I57-3 11/6/2000 2-3 9.5 9.5 5.4 

T29-A 

T29-AA ES0317-7 11/8/2000 0-0.5 £r^v::2'4ii.'*'' 241 6.1 

T29-A 
TDUP 13/T29-AA E80317-10 11/8/2000 0-0.5 s .̂x 1221 122 5.8 

T29-A 
T29-AB ES0317-8 11/8/2000 1-2 kW- J42r-: ' \r> 142 5.9 T29-A 

T29-AC E80317-9 11/8/2000 2-3 199 :•• 199 6 

T29-B 
T29-BA E80318-1 1 1/8/2000 0-0.5 IT- ' 90!4'f J'.?); 90.4 62 

T29-B T29-BB E80318-2 11/8/2000 1-2 : l o i - " :-:- ; 101 5.9 T29-B 
T29-BC E80318-3 11/8/2000 2-3 y . 1 3 4 • 134 6.1 

T29-C 
T29-CA E80318-4 11/8/2000 0-0.5 753 6.3 

T29-C T29-CB ES03I8-5 11/8/2000 1-2 203 20.3 6.3 T29-C 

T29-CC ES0318-6 11/8/2000 2-3 10.6 10.6 6.3 

T29-D 
T29-DA E80317-J 11/8/2000 0-0.5 117 ' - -V 117 5.8 

T29-D T29-DB E80317-5 11/8/2000 1-2 Sv • 190' •-' 190 5.6 T29-D 

T29-DC E803I7-6 11/82000 2-3 E-V. 206- . ' 206 6.1 | 

T29-E 
T29-EA ES0317-1 11'8/2000 0-0.5 149. 149 5.9 B 

T29-E T29-EB ES0317-2 11/8/2000 1-2 r.s- 159- 159 5.7 | T29-E 

T29-EC ES0317-3 11/8/2000 2-3 fCT- 2S3'.-. V 283.V" V:~, 5.7 1 

T30-A 
T30-AA ES0720-I 11/13/2000 0-0.5 "V- -111':; . . I I I 5 7 

T30-A T30-AB ES0720-2 11/13/2000 1-2 r-- • -- 227-"." • 227 6.1 T30-A 

T30-AC E80720-3 11/13/2000 2-3 . 202^.':.;^: 202 63 
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o 
TABLE 5-26 

Matteo Iron and Metal 
Sediment Sample Results: Lead 

Sample 
Location 

Simple n> LabID Date Depth (ft) 
Lead-Low Level 

p i mg/kg) 
Lead-High Level 

(250 mg/kg) 
pH (an) 1 

T30-BA E80720-4 11/13/2000 0-0.5 i 124 6 

TTJUP-18/T30-BA E80721-16 11/13/2000 0-0.5 126 4.8 
T30-B T30-BB E80720-5 11/13/2000 1-2 6 

T30-BC E80720-6 11/13/2000 2-3 (K_ . j i t . ; 116 5.8 

T30-CA E80721-13 11/13/2000 0-0.5 131 6.7 

T30-C T30-CB E80721-14 1 1/13/2000 1-2 11.7 11.7 6.6 T30-C 
T30-CC E80721-15 11/13/2000 2-3 14.6 14.6 5 2 

T30-DA E80720-7 11/13/2000 0-0.5 j j P S ^ o r ^ * -: < 202 6 

T30-D T30-DB E80720-8 11/13/2000 1-2 Sfi-l' ^Olv- • 201 5.7 T30-D 
T30-DC E80720-9 11/13/2000 2-3 . 204 " ' 204 6.2 

T30-EA E80720-10 11/13/2000 0-0.5 5.7 

T30-E T30-EB E80721-11 11/13/2000 1-2 BeSiA£U8fe£3 198 5.7 T30-E 
T30-EC E80721-12 1 1/13/2000 2-3 173 173 5.6 

SI SI E80721-1 11/13/2000 0-0.5 149 62 

S2 S2 E80721-20 11/13/2000 0-0.5 t%&V-''339k'-^ 5.6 

S3 S3 E80721-19 11/13/2000 0-0.5 l-ii- : M9 - 5.7 

S4 S4 E8072I-17 11/13/2000 0-0.5 1 5 * V.-'- 154 5.8 

S5 S5 E80721-18 11/13/2000 0-0.5 gf~<' -• 194::; • '""̂  194 5.8 

S6 S6 E80721-5 11/14/2000 0-0.5 Efc-.-'61.7- -US 61.7 5.9 

S7-A E81170-19 11/20/2000 0-O.5 T-a 115 5.9 

S7 
SDUP-1/S7-A E8I104-18 11/20/2000 0-0.5 Et' •' •-121 '-.l 121 5.9 

S7 
S7-B E81170-20 11/20/2000 1-2 £-?:•• 202 •: ,_ 202 6.1 

S7-C E81I04-17 11/20/2000 2-3 fe.'. 107 107 62 

S8-A E8I170-16 11/20/2000 0-0.5 & « t ' -269M 5.6 

S8 S8-B E81170-17 11/20/2000 1-2 fc. 174- 174 5.5 S8 
S8-C E81170-18 11/20/2000 2-3 5!".. •' 50.J; " .. j 50.1 5.9 

S9-A E81170-13 11/20/2000 0-0.5 ,,,, . 1 2 6 -..-. , . 126 5.6 

S9 S9-B E81170-14 11/20/2000 1-2 iVF»- 1 5 1 . . - 151 5.6 

S9-C ESI 170-15 11/20/200O 2-3 K H v ; . i a 7 . 197 5.9 

SIO-A E81170-10 11/20/2000 0-0.5 S- Trios:-'--. 108 5.9 

sio S10-B ESI 170-11 11/20/2000 1-2 fc:".: 363 •' 163 5.6 sio 
S10-C E81170-12 11/20/2000 2-3 S?:- i95-: :. 195 6.3 

S l l -A E81170-7 11/20/2000 0-0.5 ar- 142 •>> "> 142 5.8 

S l l S l l -B E81170-8 11/20/2000 1-2 t . -.'177;.- 177 6.1 S l l 
Sl l -C E81170-9 11/20/2000 2-3 r - -" 177 •- . . 177 62 

S12-A E81170-4 11/20/2000 0-0.5 >;-.-. 235- : 235 5.8 

S12 S12-B E81170-5 11/20/2000 1-2 188. " 188 5.9 S12 
S12-C E81170-6 11/20/2000 2-3 sV" 242 242 62 

S13-A E81170-1 11/20,2000 0-0.5 F - 58.4.. 58.4 5.5 

S13 S13-B E81170-2 11/20/2000 1-2 p ' ; "• 137 - 137 5.3 S13 
S13-C E81170-3 11/20/2000 2-3 k;-.' 254- - - - 7 ' ~ - - 2 5 4 ' V ~ : 5.8 

S13 S14 E81503-1 11/28/00 0-0.5 fcv-..,.35J-;:- 35.7 1 6.1 

Notes: 
-NJDEP GSQE - NJDEP Guidance For Sediment Quality Evaluations (11/98), Freshwater Sediment 
Screening Guidelines - Ontario (Persaud et al, 1993) 

-Shaded values meet or exceed New Jersey Guidance For Sediment Quality 
Evaluations - Lowest Effects Level (11/98), 

U - Not detected above the Contract Required Quantitation Limit (CRQL). 
J = Estimated value. 
NA - Not Available 
* = Composite Sample 
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C O MIM3.40159 
TABLE 5-27 

Monro Iron and MeiaJ 
Sediment Sample R»nultt: J"CB« 

Samp 

LocaLc 

T l A 

T l B 

• 

T l A A 

T l AB 

T l AC 

T J B A 

T l BB 

D Lab LD 

Ei>) ICM 

E5110J-

ESI104-

E i l l O J -

E& i lOJ-

Dat r 

1 W1W2UO 

2 1 1/36/200 

3 11/16/200 

l 11/16/200 

<• I1/16/20O 

D t p 

<ro 

a o-o 
0 1.2 

0 2.3 

0 0-0 

0 1-2 

b 
ArwcJor 1 248 A roc lo r 1254 A s v c l o i 1260 ~T To la ) P C B " 

T O C 

22.200 

15300 

12.600 

108.000 

101 000 

Samp 

LocaLc 

T l A 

T l B 

• 

T l A A 

T l AB 

T l AC 

T J B A 

T l BB 

D Lab LD 

Ei>) ICM 

E5110J-

ESI104-

E i l l O J -

E& i lOJ-

Dat r 

1 W1W2UO 

2 1 1/36/200 

3 11/16/200 

l 11/16/200 

<• I1/16/20O 

D t p 

<ro 

a o-o 
0 1.2 

0 2.3 

0 0-0 

0 1-2 

Remi t 

0 060 L 

0 054 L 

0 0 4 2 L 

0 093 L 

0 0 9 2 L 

L o w 

C r i t r n 

0 01 

0 03 

0 03 

0 0 3 

0.03 

3 C r i l m 

3 33 

2323 

1 89 

15 

15 

Resul l 

0 060 U 

0 05J U 

0 042 U 

0 093 U 

0 092 U 

Lo t * 

C r i t r n 

0 06 

0 0 6 

0 0 6 

0 0 6 

0 0 6 

S i r v m 

B C r i l e r i 

0 755 

0 5 2 7 

0 428 

3 4 

3 4 

Result 

OOoO U 

0 054 U 

0 042 U 

0 093 U 

0.092 U 

1 L o w 

1 C r i l m 

0 005 

0 0 0 5 

0 005 

0 005 

0 005 

a C n i e r i 

0.533 

0.372 

0 302 

2.4 

2 4 

R e m i t 

a 

0 0 6 0 U 

0 054 U 

0 042 U 

0 093 U 

0 092 U 

C r i l r r i 

0 07 

0.07 

0 0 7 

0.07 

0 07 

S r » e « 

J C r i t t n 

11 7b t 

8.215 

6 678 

53 

53 

- p H 

"° 
6 

5.2 

5 

5 2 

5 5 

T O C 

22.200 

15300 

12.600 

108.000 

101 000 

T l C 

T l - D 

T l - E 

T2 A 

T2-B 

T2-C 

77 D 

T 1 B C 

T I - C A 

T l - C B 

T I - C C 

T l DA 

TDUP-21 

T l DA 

T l DB 

T l DC 

T l EA 

T l EB 

T l EC 

T2-AA 

T? AB 

T7 .AC 

T2 B A 

T2 BB 

T2 -BC 

T2 CA 

T2-CB 

T2-CC 

n DA 
T7-DB 

T? DC 

ESI10J-

EB1104.1 

E f i l lOJ ! 

ESI 104.1 

ES) ICM-

£81104-] 

E f i l lOJ-

ES!104 S 

ES1104-I 

E31104-] 

ESI 104 1 

E79744 I 

E79744-1 

E79744-I 

E79745-1 

E79745-1 

E79744-1 

E79745-7 

E797J5-S 

E797J5-9 

E79745-J 

E797J5 5 

E79745 6 

!> 11/167.00 

J 11/16/200 

2 11/16/200* 

3 11 / I 670O 

11/367001 

0 1I/16.70W 

1J/I6.700< 

11/16/2001 

J 11/16/200* 

5 11/16/200C 

1 11/16.7004 

I0/3J/2OOC 

107M.700C 

1Q31700C 

IOOI/TOGC 
10/317000 

I001 /2000 

1071/2000 

10/31/2000 

I0/3I /2OCJ 

1001/7000 

JO/317000 

1 10-317000 

0 2 3 

D 0-0. . 

3 1-2 

3 2 3 

3 0-0 5 

3 0-0 5 

3 1-2 

J 2 3 

0-0.5 

1-2 

2 3 

0-0.5 

1- 2 

2- 3 

0 -05 

1- 2 

2- 3 

0-0.5 

1- 2 

2 3 

0-0 5 

1 2 

2- 3 

O 0 S 8 U 

0 0381 

0 043 U 

0 0 4 ^ 1 

0 03-1 I 

0 1 SO U 

0 120 U 

0.067 U 

0.04 u 

0 054 U 

0 043 U 

0 1 2 0 U 

0 uo u 
0 . U 0 U 

0 140 u 

0 080 U 

0 090 U 

0044 U 

0 0 5 S U 

0 0 5 6 U 

0 067 U 

0 072 U 

0 053 U 

0 03 

0 03 

0 03 

0 03 

0 03 

0C3 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0 03 

0.03 
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Mateo Iron and MfiaJ 

Sediment Sample Rnuixs: PCBs 
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Depth 

( f t ) 

A roc l o r I M S A r o r l o i 1254 A roc lo r 1260 TolaJ P C B 
p H 

I r a ) 

Sample 

Loca t i on 
Sample I D L a b CD Date 

Depth 

( f t ) Result 
L o -

C r i t e r i a 

5*vere 

C r i t e r i a 
Result 

L o o 

C r i t e r i a 

Se^eje 

C r i t e r i a 
Result 

u>» 
C n l r r i a 

Severe 

C r i t e r i a 
Result 

L o -

C r i l e r i a 

S r v e r r 

C r i l e r i a 

p H 

I r a ) 
T O C 

TOAA EB0555-7 11/107000 0-0-5 0.069 U 0 03 7.86 0 069 U 0 0 6 1.78 0 0 6 9 U 0 005 \2t> 0 0 6 9 U 0 0 7 27 77 5 6 5Z400 

TO-A 
T D L T 1 7 / 

TOAA 
ES0555-7 11/10/2000 0-0.5 0 1 U 0 0 3 9 3 1 0.1 u 0 0 6 2.16 0 1 U 0 005 1 3 2 0 1 U 0 0 7 33 60 5 6 63.400 

TO AB ES 0555-8 11/10/2000 1-2 0 0 7 6 U 0 03 8 55 0 0 7 6 U 0 0 6 1 938 0 0 7 6 U 0 005 I 368 0 0 7 6 U 0 0 7 30 21 5 7 57.000 

T9 AC E80555-9 11/10/2000 2 3 0.70 U 0.03 8.175 ftSDaoo>7? "OOb < 1 853 0 0 7 D U 0 005 1308 28 885 6 3 4 3 0 0 

TO BA ES0555-11 11/10/2000 0 0.5 0.077 U 0 0 3 7 68 0 077 U 0 0 6 1.741 O077 U 0 005 1.229 0 077 U 0 0 7 27 136 5.6 51.200 

T9-B T9 BB ES0555 12 11/10/2000 1-2 0 0 7 9 U 0 03 7 47 0 079 U 0 0 6 1 693 0 079 U 0 005 1195 0 079 U 0 07 26 394 6 2 49.BOO 

TO BC E8055513 11/1D/2O00 2 3 0 0 7 9 U 0 03 7 7 4 0.079 U 0 0 6 1 754 0 079 U 0 0 0 5 1.238 O 0 7 9 U 0 07 27 348 5 8 51.600 

T 9 C A E3D555-4 11/10/20O0 0-0.5 0 0 7 6 U 0 03 13 17 0 0 7 6 U 0 0 6 1 9 8 5 0-076 U 0 0 0 5 2 107 0 076 U 0 0 7 46 534 6 87.800 

TO C TO CB E50555-5 11/I0/2OO0 1 2 ( & 0 . M 9 . ' " •" 0.03 . 7 695 JS.0J3O • ••0.06 1 744 0 067 U 0 005 1.231 "•- 0.399 " • 0.07 • 27 159 6 4 5 U O 0 

T9 CC E50555-6 ]]/ia:ooo 2-3 0 0 6 9 U 0 03 3 0 1 0 0 6 9 U 0 0 6 1 516 0 069 U 0O05 1 282 0 0 6 9 U 0 07 28 302 6 3 53 400 

TO DA ES0555-1 11/ IO7000 O 0 3 0 081 U 0 03 12 65 0 081 U 0 0 6 2 B63 0 081 U 0 005 2 021 OUS1 U 0 0 7 44 626 6 7 84.200 

T 9 - D TO DB E80555-2 11/10/2000 1-2 0 072 U 0 03 13 455 0 072 U 0 0 6 3 050 0 077 U 0 005 2 153 0 072 U 0 0 7 47 541 6 2 89.700 

TO DC E80555-3 11/1C700D 2-3 0 072 U 0 03 10 125 0 072 U 0 06 2 295 0 072 U 0 005 1 62 0 072 U 0 07 35 775 6.2 6 7 3 0 0 

T9 EA E 8 0 5 5 5 1 4 11/10/2000 0 -05 0.079U 0.03 15.0 t 4 J : D S ' . 0:06":. - JTJS ' . .0 .005 4 7 - 2 . 4 ' -" S3 0 07 53 0 6 1 104.000 

T9 -E TO EB ES0555-I5 1 I /1070O0 1-2 O089 U 0.03 11.91 PJJJOO 1 0 06 . 2.700 - -1 .700 0 0O5 1.906 - 3 0.07 • 42.0S2 5 8 79.400 

TO EC EB0555-16 I l / I D ' 2 0 0 0 2 3 0.062 U 0.03 9 48 F - 0 3 7 0 . ' - 0 0 6 2.149 - 0-200.J 0 005 -" 1317 0 3 7 0 -.0.07 . 33 496 5 7 63.200 

T 1 1 A A E79555-11 1 0 7 7 7 0 0 c O 0 3 0.480 U 0.03 8.895 0 480 U 0 0 6 2 0 1 6 0 4 5 0 U 0 005 1 423 0 4 S 0 U 0 07 31 429 5 3 59JOO 

T l l - A T l l - A B E79555-12 10/27/2000 1-2 0 J 7 0 U 0 03 7 62 7 *0 .590 0 0 6 1.727 : • 0.4SO 0 005" 1 219 • 1.070' • 0 0 7 26 924 5 6 50.500 

T l l - A C E7955513 10.77/2000 2 3 0.410 U 0 03 8.655 U' 0.680 - 0 0 6 1 962 . - 0 3 1 0 0 005 .- 1385 : 1.190 0 0 7 30 581 6 6 57.700 

j T l ! BA ET9555-14 1027/20O0 O 0 5 0 3 1 0 U 0 03 7 995 0 5 1 0 U 0 0 6 1.512 0 5 1 0 U 0 005 1.279 0 5 1 0 U 0 0 7 28 249 5 9 5 3 3 0 0 

TUB T l l - B B E79555-15 10/27/7000 1-2 0 4 1 0 U 0 0 3 7.35 BO:JSOJ 0 0 6 1 666 0 4 1 0 U 0 005 1 176 . 0.430 " 0 07 25 970 5 6 49 000 

1 T l l - B C E79555-16 1 0 7 7 7 0 0 0 2 3 0.430 U 0.03 7.5 r - 0 3 6 0 ' 0 0 6 1 700 0 4 3 0 U 0 005 1 2 ' 0 3 6 0 0.07 26 500 5 5 50.000 

j T l 1-CA E79555-8 10/27/2000 0-0.5 0 4 8 0 U 0 0 3 8 295 0 4 S 0 U 0 0 6 1.850 0 4 8 0 U 0 005 1.327 0 480 U 0 07 29 309 5 6 55.300 

T l l - C T 1 1 C B E79555-9 10/27/2000 1-2 0 4 4 0 U 0 03 7.965 0.440 U 0 0 6 1 805 0 440 U 0 005 1 274 0 440 U 0 07 28.143 5 8 53.100 

1 T i l CC E79555-10 10/27/20OO 2-3 0 4 6 0 U 0 03 8 955 0 460 11 0.06 2 0 3 0 0 4 6 0 U 0 005 1.433 0 460 U 0 07 3 ! 641 5 7 59.700 

I T i l D A E79555-4 10.77/2000 0-0 5 0 6 4 U 0 03 8 82 0 6 4 U 0 0 6 2 0 0 0 6 4 U 0 005 1 41 0 6 4 U 0 07 31 16 5 8 58.500 

T l l - D 

TDUP4/ 

T l l - D A 
E79555-7 10/27/21X10 0-0 3 0 68 U 0 03 10.26 0 68 U 0.06 2.33 0 68 U 0 005 1 64 0 6 5 U O07 36 25 5 8 68.400 

j T i l D B E79555-5 10/27/2000 1 2 0.480 U 0 03 9 =T 0.640 0 0 6 2 040 0 4 8 0 U 0 005 I 44 I ? 0 .640" ' 0 0 7 31 500 6 1 60 000 

I T i l DC E79555-6 10/27/2000 2 3 0.400 L' 0 03 9 IS 0.480 J 0 06 2 081 0 4 0 0 U 0 005 1 469 0.480 0.07 32 436 5 7 61.200 

j T i l EA E79555-1 10.77/2000 O 0 5 0 5 8 U 0 03 9 9 S3-2.S- 0 . 0 6 - 2-2. • 1 ^ 3 U.0O5-' • ' 1.6 4.80 0 07 34 8 5 6 65.700 

T 1 I - E T i l EB E79555-2 1077/2000 1 2 0 4 0 0 U 0 03 6 42 0 .890 . 0 0 6 1 455 0.430 J 0.005 ' 1.027 - 1.370 0.07 22 684 5 9 42.800 

1 T l 1 EC E79555-3 1 0 7 7 7 0 0 0 2 3 0 350 U 0 03 14 04 0 3 5 0 U 0 0 6 3 182 0 380 U 0 005 2.246 0 3 S 0 U 0 0 7 49 608 6 2 93.600 

T l 3' A A E79453.3 1075/2000 O 0 5 0 044 U 0 03 1.5 0 3 7 S ' ' 0 0 6 0.340 0 D44 U 0 005 0.24 • 0.570 0 0 7 5 300 5 6 6.430 

T15-A T13 AB E79J53-4 1075/2000 1-2 0 037 U 0 03 4.905 * 0.160 0 0 6 1 112 0.037 U 0 005 0 785 • 0 1 6 0 . 0 07 17 ??1 5 6 32.700 

T13-AC E79453-5 10/25 7 000 2 3 0 034 U 0 03 6 66 0 034 U 0 0 6 1 510 0 D34 U 0 005 1 066 0 034 U 0 07 23 532 5 7 44 400 

T l ? BA E79452-21 1075 7 0 0 0 0-0.5 0 0 5 0 U 0 03 2 46 r . o:o6«. 0.06 0 3 5 8 0 0 5 0 U 0 005 0 394 0.066 0 0 7 8 692 5 8 16.400 

T I 3 BA T l ? BB E79453-1 1075.7000 1-2 0 034 U 0 03 3 42 0 034 U 0 0 6 0 7 7 5 0 034 U 0 005 0.547 0.034 U O07 12 CS4 5.7 22-800 

T l ? BC E79453-2 1075.7000 2-3 0 037 U 0 03 3 3 2 5 0 037 U 0 0 6 0 7 9 9 0 037 L' 0 005 0 564 0 037 U 0 07 12 455 5 4 2 3 3 0 0 

T13 CA E79452-15 1075.7000 0 -05 0 057 U 0 03 5 82 - o.no • - 0 0 6 1 319 0 057 l . 0 005 0 931 - 0 1 1 0 0.07 20.564 6 5 3S.S00 

T l ^ C T13 CB E7945216 10.75/2000 1-2 0 0 5 6 U 0 03 4 05 0 056 U 0 0 6 0 9 1 8 0 056 U 0 005 0 648 0 056 U 0 0 7 14 31 6 4 27.000 

T13 CC E79452-17 1075/2000 2-3 0 0 5 6 U 0 03 4 05 0 056 U 0 0 6 1-367 0 056 U 0 005 0.965 0 0 5 6 U 0 0 7 21.306 6 3 40.200 

T I 3 D A E79452-18 10/25/2000 0 -05 0 0 6 1 U 0 03 13 2 0 0 6 1 U 0 0 6 2.992 0 061 U 0 005 2 112 0 061 U 0 07 46 64 5.B 88.000 

T13-D T 1 5 D B E79452-19 1D75/20O0 1 2 0 0 6 7 U 0 03 6 69 0 062 U 0 06 1.516 0 062 L' 0 005 1.070 0 C 6 2 U 0 0 7 23 638 6.1 44.600 

T13 DC E79452-20 10.757000 2-3 0 047 U 0O3 1.5 0 047 U 0O6 0 34 0 047 V 0 005 0 24 0 047 U 0 07 5 3 6 4 8.500 

T l ? EA E794S2.11 10.757000 0-O5 0 065 L' 0 03 108 0.12 0 0 6 2 4 k 0.03S 0 005 1 7 • 1.01 0 0 7 IX 1 8 71 900 

T 1 3 E 
TDCP2/ 
T I 3 - E A 

E79452- I4 1 0 7 5 7 0 0 0 0-0-5 0.06 U 0 03 3.9 / ' 0.084 

• 
0 06 0.9 .\) .066 - 0 005 - 0 6 i 0.15 0.07 . 1 3 7 6 6 23.800 

T I 3 EB E79452-12 1075/2000 1 2 0.060 U 0 03 6 6 : 0.290 0 0 6 1 496 - 0-210 J 0 005 1 056 0.500 0 0 7 . 23 3 20 6 44.000 

T13 EC E79452- I3 1 0 7 5 7 0 0 0 2-3 0 0 6 5 U 0 03 6.825 0.100 0-06 1 547 0 O 6 3 U 0 005 1 092 0.100 0 0 7 - 24 115 6 2 45.500 

T 1 4 A A E76963-7 10/18.7000 0 -05 0 088 U 0 03 8.175 o.oss u 0 0 6 I 853 0 0 S 8 U 0 005 1 508 0 088 U 0 07 28 8B5 5.B 5 4 3 0 0 

T14-A T14 -AB E78963-8 i o / i a /2000 1-2 OOSOU 0.03 8 085 0 080 U 0 0 6 I 833 0.080 U 0 005 1.294 0 0 8 0 U 0 0 7 25.567 5 7 53.900 

T14 .AC E7S963-9 l O ' l 5/2000 2-3 0.070 U 0 0 3 8 73 0.070 U 0 0 6 1.979 0-070 U 0 005 1.397 0 070 V 0.07 30.546 5.8 . 5 8 2 0 0 

T14-BA E7S963-4 lO ' l 8/2000 0-0.5 0 1 2 0 U 0 03 8 1 0.120 U 0 0 6 1.836 0.170 U 0 005 1.296 0 120 U 0 07 2 i 6 2 6 7 54.000 

T 1 - - B T14-BB E78963-5 10/18/20O0 1-2 0 093 U 0 03 8 655 0.095 U 0 0 6 1.962 0 0 9 3 U 0 005 1 385 0.093 U 0 07 30 551 6.2 57.700 

T14 BC E7S963-6 10/18/2000 2-3 0 089 U 0-03 9.165 r OJIO : 0.06 2 077 0 059 11 0 005 1.466 0 1 1 0 .0.07 32.353 6 61.100 

T 1 4 C A E7S964-6 10/18 7 0 0 0 0-0 5 0 0 5 0 U 0 03 1 56 0 0 5 0 U 0 0 6 0 354 0 050 U 0 005 0 250 0 0 5 0 U 0 07 S 512 6 2 10.400 

714-C T14-CB E7S964-7 10/187000 1-2 OOSOU 0 03 4 S3 0 O 6 O U 0 0 6 1.095 0 0 6 0 U 0 005 0 773 0 0 6 0 U 0 07 17 066 5 4 32.200 

T14 CC E7 8964-8 10/187000 2-3 0 064 U 0 03 5 4 0.064 U 0 0 6 1 224 0 064 U 0 005 0 564 0 0 6 4 U 0 07 19 08 5 3 36.000 

T14 DA E7S963-I 10/18.7000 0-0 5 0.080 U 0 03 9.135 0.080 U 0 0 6 2.071 OOSOU 0 005 1 462 OOSOU 0 07 32 277 6.5 60.900 

T14 -D T14 DB E78963-2 10/18/2000 1-2 0.054 U 0 03 1 5 0 054 U 0 0 6 0.34 0 054 U 0.005 0 2 4 0 054 U 0 07 5J 6.4 6.700 

T14-DC E78963-3 10/18/2000 2-3 0 067 U 0O3 6 255 0.067 U 0 0 6 1.418 0 067 U 0 005 1 001 0 067 U 0 07 27 101 6 41.700 

T14.EA E78964-9 10/IS/2DO0 0-0 5 0 074 U 0 03 7.6 fT / ' .0 ; i7 " "0 .06 • 1.7 i 0 . 1 1 - 0.005 • 1.2 0.2H 0 07 26 7 5 5 50.400 

T14-E T I 4 E B E78964-10 10/18.7000 1-2 0 068 U 0.03 7.32 r 0.070 0 0 6 1 659 0 063 U 0 005 1 171 • 0.070 0.07 25 664 5.7 48.800 

T14-LC E78964-11 10/187000 2-3 0 057 U 0.03 5.115 • 0.220 . 0.06 1 159 • 0.079 J 0.005 0 8 1 8 0.2S9 0 07 18 073 5 5 34.100 

T15 -AA E78963-18 1O/17/20O0 0-0 5 OOSOU 0 03 8 775 0.080 U 0 06 1.9S9 0 050 U 0 005 1 404 OOSOU 0 07 3'. 005 5 9 58.500 

T 1 5 A T ! 5 . \ B E78965-19 10/17/2000 1-2 0 054 U 0 03 1 665 0 054 U 0 0 6 0 377 0 054 U 0 005 0 266 0 054 U 0 07 5 883 5 9 11.100 

T1S AC E78963-20 10/17/2 DOO 2 3 0 0 5 4 U 0 03 1 3 0 054 U 0O6 0.34 0 054 U 0 005 0 24 0 054 U 0 07 5 3 6 5 440 

T I 5 B A E7S 963-21 10/17/2000 0-0.5 0 055 U 0 03 9 195 -. 0.120 0 0 6 2 084 0 0 9 5 U 0 005 1.4712 0.120 0 0 7 •2 489 6.5 61.300 

T15-B T15 BB E75964-1 10/17/2000 1 2 0.096 - 0.03 7.62 • 0.230 0 06 1 727 : OJOO" 0.005 1 7 1 9 • 0.426 0.07 26 924 5.7 50.500 

T15-BC E78964-2 10/177000 2 3 0.054 U 0 03 1 605 0 054 U 0 06 0 364 0 054 U 0 005 0 257 0 0 5 4 U 0 07 5 671 5 4 10.700 

T15-CA E7S964-3 10/18/2000 0-0 5 0 054 U 0 03 1 S75 0.054 U 0 0 6 0 425 0 054 U 0 005 0 3 0 054 U 0 07 6 625 5 9 12300 

T15-C T15 CB E75964-4 10/187000 1-2 0 059 U 0 0 3 3 795 0 059 U 0 0 6 O860 0 0 5 9 U 0 005 0 607 0 0 5 9 U 0 07 13 409 5.6 23.300 

T15 CC E78964-5 10/18.7000 2 3 0 061 U 0 03 4 575 0 061 U 0 0 6 1037 0 061 U 0 005 0 732 0 061 U 0 07 16 165 5 8 3O3O0 

T15 DA E7S963-15 10/177000 0-0 5 0051 U 0 03 1 5 0 0 5 1 U 0 0 6 0 34 0 051 V 0 005 0 24 0 051 U 0 07 5 3 6.5 5.830 

T15-D T I 5 - D B E-S963-16 10/177000 1-2 0 0 5 2 U 0 03 1 5 0 052 U 0 0 6 0.34 0 052 U 0 005 0.24 0 052 U 0.07 5.3 6 4 8.320 

T15-DC E7 8963-17 10/177000 2-3 0 053 U 0 03 2 25 0 053 U 0 06 0 5 1 0 053 U 0 005 0.36 C 053 U 0 07 ^ 9 5 6 2 13.000 

T15 EA E78963-11 10/177000 0-0 5 0 0 6 9 U 0 03 5 3 • 0.75" 0 0 6 1.2 r 0.47 j • 0 005 0 8 1.22 0 0 7 18 7 6 1 35.200 

T15-E 

T D U P - 1 / 

T15 EA 
E78963-14 10/177000 0 -03 0 0 7 4 U 0 03 6.5 p 0.6) ' - ' 0.06 *, 1 3 r: « U • 0 0 0 5 - 1.0 ', 0.92 0.07 •• 23 I 5 4 43.600 

T15-E 

T I 5 EB E76963-12 10/177000 1-2 0 064 U 0 0 3 4 89 2 0.180 0 06 1.108 • 0.076 0.005 0 7 8 2 • 0.256 0 07 17 278 5.7 52 600 

T15 EC E78963-13 10/17/2000 2-3 - . 0 . 1 5 0 ' 0.03 3 480 0.067- 0.06 0.789 0 0 5 6 U 0 005 0 557 0.217 0.07 12 296 6 1 23.200 

T16 A A E79452-1 1076/2000 0-0 5 0 67 U 0 05 9 825 0 067 U 0 0 6 2.227 0 067 U 0 005 1 572 0 067 U 0 07 34 715 6 8 65.500 

Tlfc AB E79452-2 10.267000 1-2 0 061 U 0 03 11 655 0 061 U 0 0 6 2 649 0 0 6 1 U 0 005 I 870 0 061 U 0 07 4 1 287 5 9 77.900 

T 1 6 A T D L P 3 / 

T l h AB 
E 7 9 4 5 2 - 1O/26710O0 1-2 0 0 6 4 U 0 03 11 28 0 0 6 4 U 0 0 6 2 557 0 0 6 4 U 0 005 1 805 0 064 U 0 07 39 856 6 75.200 

T I 6 AC E79452-3 10.267000 2-3 0 047 U 0 03 1.5 0 047 C 0 0 6 0 34 0 047 U 0 0 0 5 0 24 0 047 U 0 07 5 3 6 1 3.810 

T16 BA E79452-5 1O76/20O' 1 0-0 5 0 055 U 0 03 5 76 . "0 .069 . 0 06 1 ?(•(. 0 055 U !""< •7 922 0.069 0 0? 20 352 6 9 ?'- 4JO 

T16 B T I 6 BB E794J2-9 1076/2000 1-2 0 063 U 0 03 11 265 0 06? L : 0 0 6 2 553 0 06? U 0 005 i 802 0 O 6 3 U 0 07 39 SO? 6 6 75.100 
T16 B 

T16 BC E - 9 4 j : i o 107 6 2000 2.3 0 057 U 0 05 4 515 0 057 C 0 0 6 1 023 0 057 U 0 005 0 722 0 057 11 0 07 15 953 5 7 50 100 

T i t , CA E79457 5 10 267000 0 0 5 0 053 U 0 03 3615 0.160. . 0.06 0 5 1 9 :• 0.062: 0.005 0 578 ' 0.222 0.07 12 773 6 8 24.100 

T16-C T16 CB E"9452 6 10 26 20O0 1-2 0 057 U 0 03 5 ' ) "5 t) 057 C 0 ( 4 0 901 0 057 U 0 005 0 656 0 0 5 " i 0 07 14 045 7 26 500 

T16 t C E _ l . 452 7 l i 2 6 : o > » 2 3 0 '.'59 U 0 0 - 5 1"5 0 ' ' : 9 C 0<*» 1 553 0( '5r) 1/ 0 0-5 1 ?C5 n r 59 t~ 0 07 28 585 6 54.500 

T i t . DA E"94.-? 6 1 0 7 6 7 0 0 0 0 4 ) 5 .-~0J)6.- 0 03 4 38 • ' 0 .17 0 0 6 0 9 9 ' 0.069 J 0 005 0 70 0.299 0 07 15 4n 5 6 29.200 

T16 D 716 UB E794:. ' ' 7 \ ' j 2 6 7 . 0 0 1 2 0 0'-(- C 0 I'*- (' -5 0 O't. L 0 ^6 1 4?5 0 0-6 1" O C ' i ' 1 f . I ? o o:-6 c 0 07 72 366 5 9 42 200 

T > IX." i 3 - : 6 . : u u o 2 3 C 055 U 0 0 - 1 5 j ' - C 0 '.>6 0 3 4 0 0-5 I. 0 W 5 0 24 O t l - 5 C 0 07 5 3 6 1 S.7">0 

T i t - EA | E7"45? 9 107t- 2'"<1 oo : 0 00 U 0 03 S 6 - 0.097 * P u 6 1 9 -,f < . i : 0 W-'5 1 4 0.097 0 0 7 2 5 1 57 000 

T16-E T i l EB | E-1453-1C i t ' : - j 1-2 C 040 C 0 0? 3 585 - 0.170 - 0.06 O S f l ^ 0.110 0 005 0 6 2 2 • 0.2i0 0.U7 13 727 5 2 25 900 

T I 6 EC | b " 9 4 5 3 - n IQ767CC-0 2 3 0 043 U 0 03 4 545 0 043 C 0 06 1 0?0 OU45 l : 0 005 0 727 O O i j I" 0 07 IC 059 5 3 30.500 

in 
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TABLE 5-27 

Monro Iran and Metal 
Scdirnrnl Sample Results: PCB* 

Sampl 

I,OC3t.O 

D r p t l 

01) 

A roc lo r 124K A r o c l o r 1254 A r o c l o r 12 60 T o u l P C B Sampl 

I,OC3t.O 
Sample U 

i 
D Lab I D Da i f 

D r p t l 

01) Resull 
Low 

i C r i i c r i 
R r t u l l 

Low 

C n i t n 
R n u l l 

L o - Severr 

C n i c n . 
Result 

L o -

C r i i c r i . C n l e r t i 

- p H 

(ru) 
T O C 

T17 AA £79911-] 6 11/2/2000 0 -03 0 u o u 0 03 13 32 0 U O U 0 0 b 3 019 0 140 U 0 005 2 1 3 1 0 140 U 0 07 47 064 5 8 88.600 
T17-A T I 7 - A B E79931-] 7 11/2/2OO0 1 2 0.065 U 0 03 15 : 3 4 0 065 U 0 005 2 4 fcsuoaz*"' % 53 6 1 120.000 

T17 A C E 7 9 9 3 M E 11/2/2000 2 3 0 740 L 0 0 3 15 0 7 4 0 U 0 0 6 3 4 0 740 U 0 005 2 4 0 740 U 0 0 7 33 6 5 1.020.000 
T ] 7 B T17 BA E 7 9 9 3 M 3 11/2/2000 0-0 5 0 068 U 0 03 7 « 9 5 - " "0 .120" - '0.06 1.812 r^-0.076 .'0.005 1.279 0.07 28 249 6 53,300 

T17 B 
T I 7 BB E7993I-1 a ! 1/2/2000 1-2 0 3 9 0 U 0 0 3 15 0 390 U 0 0 6 3 4 0 3 9 O U 0 005 2 4 0 59OU 0 07 53 5 9 504.000 T17 B 
T 1 7 B C E 7 9 9 ? i . i 5 11/2/2000 2 3 0 064 U 0 03 9 675 O f X d U 0 0 6 2 193 0 064 U 0 005 1 548 0 064 U 0 0 7 34 185 5.9 64.500 
T I 7 C A E 79932-6 11/2/2000 0-0 5 0 051 U 0 03 1 5 0 051 U 0 0 6 0.34 O O M U 0 005 0.24 0 051 U 0 0 7 3 3 6 4 3.400 

T I 7 C T I 7 - C B E7y»32'7 11/2/2000 1 2 0 032 U 0 03 1 5 0O52 U 0 0 4 0 34 0 052 U 0 OG5 0 24 0 052 U 0 0 7 5.3 6.5 8.100 
TJ7-CC E79932-8 11/27000 2-3 0 053 U 0 03 1 65 0 053 U 0 0 6 0 374 0 053 U 0 005 0.264 0 053 U 0 0 7 5 S3 5 9 11.000 
T17-DA E79932 9 11/2/2000 0-0 5 0 0 ° 4 U 0 0 3 4 05 0 094 u 0 0 6 0 92 0C*)4 u 0 005 0 65 0 094 u 0 07 14 31 6 1 27.000 

T17-D 

T D U P 9/ 

T I 7 . D A 
E79932-I ) 11/2/2000 0-0 5 0 084 U 0 03 4.50 . 0 06 

» j ^ . . . 
't 1 02 

l - c - - - r 
.0 005 • 0 72 ; - 0.07 15 90 6.1 30.000 

T17 DB E7993I - ] 11/2/2000 1-2 0 076 U 0 03 10 335 0 076 U 0 0 6 2 343 0 076 U 0 005 1 654 0 076 U 0 07 3 6 5 1 7 6 68.900 
T17-DC E7993I-1 11/2/2000 2-3 0 160 U 0 03 15 0 IbO u 0 0 6 3 4 0 160 U 0 005 2 4 0 1 6 0 U 0 07 53 5 8 219.000 

T17-E 

T17-EA E7993I-7 11/1/2000 0-0 5 0 05 U 0 03 8 1 0 05 U 0 0 6 1 8 0 05 U 0 005 1 3 0 05 U 0 07 28 7 6 4 34.200 
T17-E T17.EB E7993I-8 11/1/2000 1-2 0 048 U 0 03 4 62 OOJS U 0 0 6 1.047 0 048 U 0 005 0 739 0 0 4 8 U 0 0 7 16 324 6 5 30.800 

T17-EC E79931-9 11/1/2000 2-3 0.040 U 0 03 1.3 0 040 U 0 0 6 0 3 4 0 0 4 0 U 0 005 0 24 0 Q 4 0 U 0 07 5 3 6 3 6.410 

T18-A 

T I B A A ES0833-1 11/15/2000 0-0,5 0.070 U 0.03 9 255 ™ 0.860 0 0 6 2 098 I '0.110 0 0 0 5 -- I 481 £ '•0.970 ••DOT. - 32 701 5 9 61.700 
T18-A T I B AB EBG833-2 1 I/I5/20O0 1 2 0 067 U 0 0 3 9 705 P 0.520 . 0.06 2 200 2- 0.085 0.005 1 553 • 0.605 0 0 7 34.291 6 64.700 

T18 AC £80833-3 11/15/2000 2.3 0.046 U 0 03 1.3 0 0 4 6 U 0 0 6 0 3 4 0 046 U 0 005 0 24 0 046 U 0 0 7 5 3 7 1 5.980 
T I S BA ESGR33-1 11/15/2000 0 -05 0 034 U 0 03 2 73 o o u u 0.06 0 6 1 9 0 034 U 0 005 0 4 3 7 0 0 3 4 u 0 07 9 646 6.7 18.200 

T I 8 - B 

TDUP-19/ 

T I 8 - B A 
EB0S13-7 11/15/2000 0-0.5 0.095 U 0 03 9 03 J;W - 6.06 - 2 047 0.095 U 0 005 1 445 - 0 . 0 7 " 1 31 O0<> 6 0 7 0 0 

T I S BB E50K33-5 11/15/2000 1-2 0 0 4 4 U 0 03 4 215 0O44 U 0 0 6 0 953 0 044 U 0 005 0 674 0 044 U 0 0 7 14 893 6 2 28.100 
T I S BC EiOh 53-6 11/15/2000 2-3 0.048 U 0 03 1 5 0 048 U 0 0 6 0 34 0 048 U 0 003 0 24 0 0 4 8 U 0 07 3 3 6 9 4.190 

T1S-C 

T1B-CA ES072O-I2 11/13/2000 0-0.5 0 054 U 0 03 4 08 0 034 U 0 0 6 0 925 0 054 u 0 005 0 653 0 0 5 4 U 0 07 14 416 6 6 27.200 
T1S-C T I B - C B E iD7:0 -13 H/13/2000 1-2 0.04S V 0 03 2 13 0 048 U 0 0 6 0 4 85 0 048 U 0 005 0 341 0 0 4 8 U 0 0 7 7 526 i 6 ? 34.200 

T I S - C C EB0720-14 11/13/2000 2-3 0 0 5 9 U 0 03 5 323 0 059 u 0 0 6 1 207 0 059 U 0 005 0.852 0 059 U 0 07 18 815 f - r 35.500 

T l B - D 

T18-DA E80721-9 l l / U / 2 0 0 0 0 -05 0 052 U 0 03 3 945 i 0.74O ' 0 0 6 0B94 0 052 U 0 005 0 6 3 1 0,740 0.07 13 «J?9 : 6 6 26.300 
T l B - D T1S-DB E*072 l .»0 i i , : 4,7000 1-2 0 096 I ' 0 03 2 955 U t u 6 U r. 06 0 670 0 096 U 0CO5 0 473 0 0 9 6 U 0 07 10 441 6 7 19.700 

T I S - D C ES0720-11 1 1/13/2000 2-3 0 052 11 0 03 5 64 ' . 0.O76- 0 06 1 278 0 052 U 0 005 0 902 - 0.076 - ' 0 . 0 7 - 19 928 6 7 37.600 

T I 3 - E 

T IS -EA EF072I-6 11/14.7000 0-0 5 0 074 U 0 03 13 5 0 074 U 0 0 6 3 1 0 074 U 0 005 2.2 0 074 U 0 07 47 8 5 9 90.200 
T I 3 - E T18-EB ESC? 21-7 I1'J4,'2DD0 1-2 0 042 U 0 03 12 555 0 04? U 0 0 6 2 846 0 042 U 0 005 2 0 0 9 0 042 U 0 0 7 44 361 7.1 83.700 

T I B EC ES072I 8 11/14/2000 2-3 0 081 U 0 03 14 22 •••• 0.140 0 06 5 223 0 081 U 0 003 2 275 0.160 0 0 7 ! 5 300 6 94.800 

| TIO-A 

T19 -AA E79951-4 11/17000 0-0 5 0 0 7 6 U 0 03 4 815 ; 0.120 0 0 6 1 091 0 076 U 0 005 0 770 - 0.120 0.07 . 1 *013 6 3 32.100 
| TIO-A T19-AB E79931 5 1 1/17000 1-2 0 063 U 0 03 I I 19 r 0.420 0 0 6 2 536 0 063 U 0 005 1.790 0.420 C.07 39 538 6 1 74,600 

T19-AC E79931-6 1 1/1/2000 2-3 0 066 U 0 03 10 R9 0 066 U 0 06 2 468 0 066 U 0 005 1 742 0 066 U 0 07 38 478 5 9 72.600 

T19-B 

T19 BA E79931-1 11/17000 0 0 5 0 090 11 0 03 3 075 0 0 9 0 U 0 0 6 0 697 0 070 L' 0 005 0 492 0 0 9 0 U 0 07 10 S65 6 6 20.5 DO 
T19-B T I 9 - B B E7991I-2 11; 1/2000 1-2 0 047 U 0 0 3 3<M5 0 047 U 0 0 6 0 89J 0 047 U 0 005 0 631 0 047 U 0 0 7 13 939 6.7 26,300 

T19-BC E79M31-3 11/1/2000 2-3 0 053 U 0 03 1 5 0 033 U 0 0 6 0 34 0 053 U 0 005 0 24 0 053 U 0 07 5.3 6.3 7.620 

T19-C 

T19-CA E79933-1 11/17000 0-0 5 0 I ID U 0 03 15 0 1 1 0 U 0 0 6 ? 4 0 JIO u 0 005 2 4 0 1 1 0 U 0 07 53 7 153.000 
T19-C T I 9 CB E799"3 2 11/17000 1-2 0 130U 0 03 15 0 1*0 u 0 0 6 3 4 0 J50 U 0 0O5 2 4 0 130 U 0 0 7 53 6 7 130.000 

T19-CC E79933-3 11/1/2000 2-3 0 1 SO U 0 03 15 0 I 8 0 U 0 0 6 3 4 0 ISO U 0 0O5 2.4 0 1 3 0 U 0 0 7 53 6 5 24D.0O0 

T ! 9 D 

T19-DA E79933-8 11/1/2000 0-0 5 0 0 5 0 U 0 03 6 33 . 0.200 0.06 1435 0 050 U O0O5 1 013 : 0.200 0.07 22 366 6 6 4 2 7 0 0 
T ! 9 D T19 DB E79933 9 11/17000 1-2 0 066 U 0 03 8.53 0 066 U 0 0 6 1 945 0 066 U 0 005 1 373 0 0 6 6 U 0 0 7 30 316 6 6 57.200 

T l 9 DC E79935- I0 11/1/2000 2-3 0 110 u 0 03 6 3 3 5 0 1 10 u 0 0 6 1 486 0 n o u 0 005 1 0J9 0 1 1 0 U 0 07 23 161 5 9 43.700 
719-EA E799l?-d 11/17000 0 -05 ' , 0 .0S8 0-03 s 9 0 ' 0.23 0 0 6 2 1 . 0.099 J 0 005 1 ] 4 - 0.417 0.07 12 0 6 2 60.300 

T I 9 - E 

TDUP-7 / 

T19 EA 
E79933-7 11/1/2000 0-0 5 0 065 U 0 0 3 1 J J--0J2. . 0 06 . 0.3 i. °--°*» 00O5. 0.2 . 9 0 7 5 4 6.2 10.100 

T19-EB E79933-5 11/17000 1-2 0 045 U 0 03 1 3 0 045 U 0 0 6 0 34 0 045 L* 0 005 0 24 0 0 4 5 U 0 07 5 3 6 7 5.660 
T19-EC E79953-6 11/1/2000 2-3 0 0J6 U 0 03 1 5 0 046 U 0 0 6 0 34 0 046 U 0 005 0 24 0 046 U 0 07 5.3 6 9 6.050 

D T20-A 

T20 -AA E 7 9 9 3 M 0 11/2/2000 0-0.5 0 06 U 0 03 6.66 0 08 U 0 0 6 1.51 0 03 U 0 005 1.07 0 08 U 0 07 23 5 3 5 8 44,400 
D T20-A T70-AB E79932-1 H - 7 7 000 1-2 - o . n o j 0 0 3 5 25 ' 0.230 J - 0.06 I 19 • - 0.150 0 005 0 840 0.510 0.07 IS 550 6 2 33.000 

I T70-AC E79932-2 11/2/2000 2-3 - 0.120 0 03 5.250 " 0.190 J 0 0 6 I 19 0.140 J 0.005 0 84 0.450 0 0 7 IB 550 6 I 35.000 

j T20-B 

T20-BA E79932-3 11/2/2000 0 0 5 0 079 U 0 03 4 05 0 079 U 0 06 0 9 1 8 0 079 U 0 003 0 648 O 079 U 0 07 14 31 6 6 * 27.000 
j T20-B T70-BB E79~32-4 11/2/2000 1-2 0 0 6 0 U 0 03 3 15 0 060 U 0 0 6 0 7 U 0 060 U 0 0 0 3 0 504 0 0 6 0 U 0 0 7 11 13 6 21.000 

I T20-BC E79932 5 11772000 2-3 0 030 U 0 03 4 05 OOSOU 0 0 6 0 9 1 8 ooso u 0 005 0 6 4 8 OOSOU 0 0 7 1431 6.2 27.000 

| T20-CA E79932-17 11/2/2000 0-0.5 0 092 U 0.03 9.6 0 092 U 0 0 6 2 176 0 092 U 0 005 1.536 0 0 9 2 U 0 07 33 92 6 1 64.000 

T20-C 

TDUP-8 / 

T20-CA 
E79932-20 11-7/2000 0-0.5 0 170 U 0.03 15 0 170 U 0 0 6 3 4 0 170 U 0 005 2.4 0 170 U 0 0 7 53 6.2 220.000 

I T20-CB E79932-18 11 /27000 1-2 0 0 9 4 U 0 03 3 75 0.094 U 0 0 6 0 85 0 094 U 0 005 0.6 0 0 9 4 U 0 07 13 25 6 J 25.000 

J 
T20-CC E79932-I9 11/2/2000 2-3 0 062 U 0 03 5 55 0 062 U 0 0 6 1.258 0 062 U 0 005 0 888 0 062 U 0 07 19 61 6 3 37.000 
T 2 D D A E79932-U 1 1 0 2 0 0 0 0-0.5 0 060 U 0 03 4.33 ** 0 J 9 0 . : 0.06 0 986 0 0 6 0 U 0 005 0 696 • 0.390 • 0.07 15.37 6.5 29,000 

T20-D T20-DB E79932-15 11/2/2000 1-2 0 078 U 0.03 7 65 0 07S U 0 0 6 1.734 0 078 U 0.005 1 224 0 078 U 0.07 27.03 6 3 51.000 
T20 -DC E79932-I6 11/2/2000 2-3 0 068 U 0.03 8 1 0 068 U 0 0 6 1 836 0 068 U 0.005 1.296 0 068 U 0.07 26 62 6.3 34.000 
T20-EA E79932-11 11717000 O-Oj 0 083 U 0.03 5.3 - 0.15 0.06 1 2 0 083 U 0 005 0 8 - - 0 . 1 5 - - 0.07 - 1 8 6 5.5 35.000 

770-E T20-EB E79932-12 11/2/2000 1-2 0 061 U 0 03 9 6 0 061 U 0 0 6 2 176 0 061 U 0 0 0 5 1 536 0.061 U 0 0 7 33.92 6 64.000 
• n o - E C E79952-13 11/2/2000 2-3 0 067 U 0.03 1 0 2 0 067 U 0 0 6 2 312 0 067 U 0 005 1 632 0 067 U 0 0 7 36 OJ 6 2 68,000 
T21-AA ES0Q47-I4 11/3.7000 0-0 5 0 062 U 0 05 14 8 0.062 U 0 0 6 3 4 0 062 U 0 005 2 4 0 0 6 2 U 0 0 7 52.4 6.3 98.B00 

T21-A T:I-AB E50047-15 11/3-7000 1-2 0 063 U 0 03 5.58 0 063 U 0 0 6 1 265 0.063 U 0 0O5 0 893 0 063 U 0 07 39.716 6 6 37.200 
T71 -AC ES0047-I6 11/3,7000 2-3 0064 U 0.03 5 0 7 0 064 U 0 0 6 1 U 9 0 064 U 0 005 0 6 1 1 0 064 U 0 0 7 17 914 6 5 33.S0O 

TJ 1 B T:I BA- E 3 0 I 5 7 I 7 11/6-7000 0-3 0 063 U 0 0 3 10.71 0 063 U 0 0 6 2 428 0 063 U 0 005 I 714 0 063 U 0 0 7 37.842 6.8 71.400 
T 2 I - C T21 -CB* E500J717 11/3/2000 0-3 0 043 U 0 03 1.5 0 043 U 0 0 6 0 34 0 0 4 3 U 0 005 0 2 4 0 0 4 3 U 0.07 5.3 7 3 514 

T23 DA £80047-11 11/3/2000 0-0 5 0 064 U 0.03 8.25 0 06J V 0 0 6 1 87 0 064 V 0 005 1 32 0 064 U 0 0 7 29 15 6 6 55.000 
T 2 ! D T21 D B E80047 12 11/3/2000 1-2 0 034 u 0.03 9.555 0 084 U 0 0 6 2 166 0OS4 u 0 005 1 529 0 0 8 4 U 0 07 33.761 6 4 63.700 

TT) DC E80O47-13 11/3/2000 2-3 0 1 1 0 U 0 03 11 94 0.110 U 0 0 6 2.706 0 . I 1 0 U 0 005 1 910 0 1 1 0 U 0 0 7 42 188 6 5 79.600 
T 7 I E A ES004S-7 11/3/2000 0-0 5 0 0 4 9 U 0 03 9 523 0 049 U 0 0 6 2 159 0 049 U 0 005 1 524 0 0 4 9 U 0 07 33 655 6 63.500 

T21 E 
T D U P 1 1 / 

T71 .EA 
E80OJ8-10 1171/2000 0-0.5 0 052 U 0.03 12.42 0.052 U 0 0 6 2 815 0 052 U 0.003 1.987 0.032 U 0 07 43.SS4 6 8 82.800 

TT 1 EB E80048-8 11/37000 1 2 0.056 U 0 03 13 S 0 056 U 0 0 6 3 128 0 056 U 0 005 2 208 0 0 5 6 U 0 07 48 76 6 4 92.000 
T 7 1 E C E-DCUH 9 11/3/2000 2 3 D 034 U 0 03 8.91 0 034 U 0 06 2 070 0 054 V 0 005 1 426 0 054 U 0 07 31 482 5 9 59.400 
T22 A A ES0556 9 11/9/2000 0 -05 0 23 U 0.03 2 7 9 0.23 U 0 0 6 0 63 0 23 U 0 005 0 45 0 23 U 0 07 9 86 6 18.600 

T22 A 
TDUP-16/ 

T22 . AA 
ES05 5 6-19 11/9/2000 0-0 5 0 096 U 0 0 3 10.50 0 096 U 0 0 6 2 38 0 096 U 0 005 1.68 0 096 U 0 0 7 37.10 5 5 70.000 

T22 AB E8055'>10 11 /9/2000 1-2 0 J 1 0 U 0 03 12.703 3.6 S 0 0 6 2.880 0.800 ' 0.005 2 053 4.400 0.07 44 891 5 B 84.700 
T22 AC E6055J-11 11/97000 2 3 0 065 U 0 03 1 5 0 065 U 0 0 6 0 34 0 065 U 0 005 0 24 0 065 U 0 07 5 3 6 4.340 
T72 B A E ^ u 5 ; j i ; 11.-Q7000 0-0 5 0 057 U 0 03 S6S3 0 057 U 0 0 6 1 969 0 t o 7 U 0 005 I 590 0 057 U 0 07 >C 687 6 57.900 

TT: B T ? : B B E8055J 13 11."97000 1-2 0 056 U 0 0 3 7 38 0 0 5 6 U 0 0 6 1 673 0 056 U 0 003 1 181 0 056 U 0 07 26 076 6 J9.200 
T2? PC ES055J-U ) 1/97000 2.1 0 055 U 0 03 3 075 0 055 U f *06 0 697 0 055 U 0 00^ 0 492 0 055 U 0 07 10S65 20.500 
T t : ; •. ; l 0 ~ : i - 2 1 I / I 4 . 7 - W (' 0 038 U 0 03 1.5 0 05S U I 06 0 34 o o * s u 0 oe.- O : - : 0 038 f 0 07 t - 6.150 

T? r c T::-CB ES0721-3 11/147000 1-2 0 062 U 0 03 15 52 0 062 U 0 0 6 3 0 1 9 0 062 U 0 005 2 131 0 062 U 0 07 47 064 6 3 ss.soo 
T 2 2 - c c E b 0 7 2 M I I / U / 2 0 0 0 2-3 0 056 U 003 12 9 0 056 V 0 0 6 2 924 0 0 :6 U 0 005 2 06J 0 0 5 6 U 0 07 45 53 6 1 h 6.000 
T T : DA EB05U-15 11.9.2UW 0 0 5 0 120 U 0 03 15 0 120 C 0 0 6 5 4 01:0 v 0 005 2 4 0 120 U 0 0 7 53 6 112.000 

77? D T22 DB ES055J-I6 11/9.7000 1 2 0 160 U 0 03 15 0 160 U 0 0 6 3 4 0 160 V 0 005 2 4 0 160 V 0 07 53 6 t 193.000 
T22 DC .S0554-17 11'9 7000 2-3 0 09S V 003 15 0 093 U 0 0 6 3 4 0 09S U 0 005 2 4 0 098 U 0 0 7 5 8 118.000 
T ? : E A ES05564 11-« 2000 0-0 5 0 45 U 0 03 8 6 0 45 U 0 0 6 1 9 0 45 U 0 005 1 4 0 45 U 0 07 50 3 5 5 57.100 

T22 E T:: EB ES0556-7 11/9/2000 1-2 0 380 U 0 03 7 05 0 360 U 0 0 6 1 598 0 780 U 0 005 1 126 0 3BOU 0 07 : J 91 5 47.000 
T22 EC EB0556-8 11,9/2000 2-5 0 370 U 0 03 7 395 0 3 7 0 U 0 0 6 1 676 0 370 U 0 003 1 1 U 0 370 V 0 07 26 129 5 5 49.500 
773-AA E81102 1 1/17,7020 0 0 5 0 057 U 0 03 6 0 057 U 0 06 1 '6 0 057 u 0 005 0<>6 0 037 U 0 07 21.2 5 9 40.000 

T23 A T25-AB Eh)102 2 l /17/2000 1-2 0 0 4 0 U 0 05 3 855 0 0 4 0 U 0 0 6 0 H74 0 040 u 0 005 0 6 1 7 0 0 4 0 U 0 07 13 621 6 i 25.700 
T73 AC ESI 102-3 1/17/2000 2 3 0 052 U 0 03 4 155 0 052 U 0 0 6 0 942 0 052 U 0 005 0 665 0 052 U 0 07 I J 681 6 4 27.700 
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TABLE 5-ZJ 
Monro Iron and Metal 

Serfhood S*mpk Rad tK PCBa 

S a m p l e 

L o c a t i o n 

D e p t h 

( t l ) 

A r o c l o r 1 2 4 * A r o c l o r 1 2 5 4 A r o c l o r 1 2 6 0 f ~ Total PCB 
p H 

( s o ) 

S a m p l e 

L o c a t i o n 
S a m p l e I D L a b I D D s l e 

D e p t h 

( t l ) R e m i t 
L » » 

C r i t e r i a 

S V - e r t 

C r i t e r i a 
R e s u l l 

L o w 

C r i t e r i a 

S V r e r t 

C r i t e r i a 
R c s u h 

L o w 

C r i t e r i a 

S e v e r e 

C r i t e r i a 
R e s u l t 

L o w 

C r i t e r i a 

S e v e r e 

C r i t e r i a 

p H 

( s o ) 
T O C 

T 2 3 - B A E f l I ! 0 2 - J 1 1 / 1 7 7 0 0 0 0 - 0 5 0 0 4 6 U 0 0 3 1 3 0 0 4 6 U 0 0 6 0 . 3 4 0 D 4 6 U 0 0 0 5 0 2 4 0 0 4 6 U 0 0 7 5 3 7 4 . 6 3 0 

T 2 3 - B 

T D U P - 7 2 / 

T 2 3 - B A 
E S I 1 0 2 - 7 1 1 / 1 7 7 0 0 0 0 - 0 5 0 0 4 4 U 0 0 3 1 5 0 0 4 4 u 0 0 6 0 . 3 4 0 0 4 4 U 0 . 0 0 5 0 . 2 4 0 0 0 4 4 U 0 . 0 7 5 3 7 . 1 4 J 0 O 

T 2 3 B B E 8 1 1 0 2 5 1 1 / 1 7 7 0 0 0 1 2 0 0 4 5 U 0 0 3 1 5 0 0 4 5 U 0 0 6 0 . 3 4 0 0 4 5 U O O O S 0 2 4 0 0 4 5 U 0 0 7 5 3 7 7 3 3 0 

T 2 3 B C E S 1 1 0 2 6 1 1 / 1 7 7 0 0 0 2 3 0 0 5 7 U 0 0 3 2 6 3 5 0 0 5 7 U 0 0 6 0 6 0 2 0 0 5 7 U 0 0 0 5 0 4 2 5 0 0 5 7 U 0 0 7 9 3 8 1 6 6 1 7 . 7 0 0 

T 2 3 - C T 2 3 - C A E 8 1 1 0 2 - 8 1 1 / 1 7 7 0 0 0 O 0 5 0 0 6 1 U 0 0 3 4 . 3 9 5 0 0 6 1 U 0 0 6 0 9 9 6 0 0 6 1 U 0 0 0 5 0 7 0 3 0 0 6 1 U 0 . 0 7 1 5 5 2 9 6 . 8 2 9 . 3 0 0 

T 2 3 - C T 2 3 - C B * E S 1 1 0 2 - 9 1 1 0 7 7 0 0 0 0 - 3 0 0 6 2 U 0 0 3 4 4 ] 0 0 6 2 U 0 0 6 1 0 0 0 0 0 6 2 U 0 0 0 5 0 7 0 6 0 0 6 2 U 0 . 0 7 1 5 3 8 2 5 6 2 9 . 4 0 0 

7 7 3 D A E S I 1 0 2 - 1 0 1 1 / 1 7 7 D 0 O O 0 5 0 0 4 4 U 0 D 3 5 0 8 5 0 0 4 4 U 0 0 6 I 1 5 3 0 0 4 4 i : 0 0 0 3 0 8 1 4 0 0 4 4 U 0 0 7 1 7 9 6 7 6 8 3 3 . 9 0 0 

T 2 3 - D T 2 3 - D 8 £ 8 1 1 0 3 1 1 1 / 1 7 / 2 0 0 0 1-2 0 0 5 6 U 0 0 3 2 0 4 0 0 5 6 U 0 0 6 0 4 6 2 0 0 5 6 L i 0 0 0 5 0 . 3 2 6 0 0 5 6 U 0 0 7 7 2 0 5 6 3 1 3 . 6 0 0 

T 7 3 - D C E 8 1 1 0 3 - 2 1 1 / 1 7 / 2 0 0 0 2 - 3 0 0 5 7 U 0 0 3 4 5 0 0 5 7 U 0 . 0 6 1 0 2 0 0 5 7 U 0 0 0 5 0 7 2 0 0 5 7 U 0 0 7 15 9 6 1 3 0 . 0 0 0 

_ p T 2 5 - E A E S I 1 0 5 3 1 W 1 7 7 0 0 0 O 0 5 0 0 7 1 U 0 0 3 8 3 0 0 7 1 U 0 0 6 I 9 o 0 7 i i : 0 0 0 5 I 3 0 0 7 1 C 0 0 7 2 9 5 5 5 5 . 6 0 0 

*J T 2 3 - E B E 8 1 1 0 3 - 4 1 1 / 1 7 7 0 0 0 1-2 0 0 6 7 U 0 0 3 8 0 1 0 0 6 7 U 0 0 6 1 . 8 1 6 0 . 0 6 7 U 0 0 0 5 1 . 2 8 2 0 0 6 7 U 0 . 0 7 2 8 3 0 2 5 . 8 5 3 . 4 0 0 

T 7 J - A A E S 0 3 1 8 - 7 1 l / B / 2 0 0 0 0 0 5 0 0 5 7 U 0 0 3 3 7 3 5 0 0 5 7 U 0 0 6 0 8 4 7 0 . 0 3 7 U 0 0 0 5 0 5 9 8 0 0 5 7 U 0 0 7 1 3 1 9 7 6 4 2 4 . 9 0 0 

T 2 4 - A T 2 4 - A B E S 0 3 1 K S 1 1 / 8 7 0 0 0 1-2 0 0 5 1 U 0 0 3 2 4 4 5 0 0 5 1 U 0 0 6 0 3 5 4 0 0 5 1 U 0 0 0 5 0 J 9 1 0 0 5 1 U 0 0 7 8 6 3 9 6 . 3 1 6 . 3 0 0 

T 7 4 A C E 8 0 3 I 8 - 9 l l / l > 7 2 0 0 0 2 - 3 0 0 5 6 U 0 0 3 1 . 9 8 0 0 5 6 U 0 0 6 0 4 4 9 0 . 0 5 6 U 0 . 0 0 5 0 . 3 1 7 0 O 5 6 U 0 . 0 7 6 . 9 9 6 6 1 1 3 . 2 0 0 

T 2 4 - B A E & 0 3 I S - 1 0 1 1 / 8 / 2 0 0 0 0 - 0 J 0 O 5 2 U 0 0 3 1 9 5 0 0 5 2 U 0 0 6 0 4 4 2 0 0 5 2 U 0 0 0 5 0 3 1 2 0 0 5 2 U 0 . 0 7 6 8 9 5 . 8 1 3 . 0 0 0 

T 2 4 - B 

T D U P 1 4 / 

T 3 4 - B A 
E 3 0 3 1 8 - 1 3 1 1 / 8 7 0 0 0 0 - 0 . 5 0 . 0 5 8 U 0 0 3 5 1 9 0 0 5 8 U 0 0 6 1 1 7 6 0 0 5 8 U 0 0 0 5 0 8 3 0 0 0 5 8 U 0 O 7 1 8 3 3 8 6 . 1 3 4 . 6 0 0 

T 2 4 B B E S 0 3 1 S - I 1 1 I / S / 2 0 0 0 1-2 0 0 5 4 U 0 0 3 2 9 7 0 0 5 4 U 0 0 6 0 6 7 3 0 0 5 4 U 0 0 0 5 0 4 7 3 0 0 5 4 U 0 0 7 1 0 4 9 4 5 8 1 9 . 8 0 0 

T 2 4 - B C E S 0 3 1 8 - I 2 1 1 / 8 / 2 0 0 0 2 - 3 0 0 5 7 U 0 0 3 3 4 9 5 0 0 5 7 U 0 0 6 0 7 9 2 0 057 V O O O S 0 5 5 9 0 0 5 7 U 0 0 7 1 2 3 4 9 5 5 2 3 . 3 0 0 

7 7 4 - D A E B 0 3 1 8 - 1 4 1 1 / 8 / 2 0 0 0 0 - 0 5 0 0 7 0 U 0 0 3 9 6 0 0 7 0 U 0 0 6 2 . 1 7 6 0 0 7 0 U 0 0 0 5 1 3 3 6 0 0 7 0 U 0 0 7 3 3 9 2 6 . 2 6 4 . 0 0 0 

T 2 4 - D T 7 4 - D B £ 8 0 3 1 8 - 1 5 1 1 / 1 ) 7 2 0 0 0 1 -2 O 0 6 8 U 0 0 3 1 3 2 6 0 0 6 8 U 0 0 6 3 0 0 6 0 0 6 8 U 0 0 0 5 2 1 2 2 0 0 6 8 U 0 0 7 4 6 8 5 2 6 . 3 8 8 . 4 0 0 

7 7 4 . D C E S 0 3 1 8 - 1 6 1 1 / 8 / 2 0 0 0 2 - 3 0 0 6 3 U 0 0 3 1 0 4 7 0 0 6 3 U 0 0 6 2 . 3 7 3 0 0 6 3 U 0 0 0 5 1 6 7 5 0 O 6 3 U 0 . O 7 3 6 9 9 4 6 3 6 9 . 8 0 0 

T 2 4 - E A E S 0 5 5 6 - 3 1 1 / 9 / 2 0 0 0 0 - 0 . 5 0 0 6 4 U 0 0 3 4 4 0 0 6 4 U 0 0 6 1 .0 0 0 6 4 U 0 0 0 5 0 7 0 0 6 4 U 0 . 0 7 1 5 6 5 4 2 9 3 0 0 

T 7 - 1 - E T 2 4 - E B E S 0 5 3 6 - 4 1 1 / 9 7 0 0 0 1 -2 0 3 4 0 U 0 0 3 3 9 6 0 3 4 0 U 0 0 6 0 5 9 8 0 . 3 4 0 U 0 0 0 5 0 6 3 4 0340 V 0 0 7 1 3 9 9 2 5 . 2 2 6 . 4 0 0 

T 2 4 - E C E S 0 5 5 6 - 5 1 1 / 9 / 2 0 0 0 2 - 3 O 2 4 0 U 0 0 3 1 5 0 2 4 D U 0 0 6 0 3 4 0 240 V 0 0 0 5 0 . 7 4 0 2 4 0 U 0 . 0 7 5 3 5 . 2 9 . 5 9 0 

T 7 5 - A A E S 0 5 5 6 1 1 1 / 9 / 2 0 0 0 0 - 0 5 0 5 0 0 U 0 0 3 1 5 0 3 O O U 0 0 6 0 3 4 0 3 0 0 U 0 0 0 5 0 2 4 0 . 3 0 0 U 0 0 7 5 3 6 . 1 8 . 3 3 0 
T 2 5 A 

T 2 5 A B £ 8 0 5 5 6 - 2 I I / 9 / 2 0 O 0 1 -2 0 0 4 6 U 0 0 3 1 5 0 0 4 6 U 0 0 6 0 3 4 0 0 4 6 U 0 0 0 5 0 2 4 0 0 4 6 U 0 0 7 3 3 5 . 8 2 . 1 6 0 

T 2 5 B 
T 2 5 - B A E 8 0 5 5 4 9 1 1 / 9 7 0 0 0 0 - 0 J 0 0 4 7 U 0 0 3 1 5 0 0 4 7 U 0 0 6 0 3 4 0 0 4 7 U 0 0 0 5 0 2 4 0 0 4 7 U 0 0 7 3 3 6 . 9 4 . 6 6 0 

T 2 5 B 
T 2 5 - B B * E 8 0 5 5 4 - 1 0 1 1 / 9 / 2 0 0 0 0 - 3 0 0 4 5 U 0 0 3 1 5 0 0 4 5 U 0 0 6 0 3 4 0 0 4 5 U 0 0 0 5 0 . 2 4 0 0 4 5 U 0 . O 7 5 3 6 9 2 3 7 0 

T 2 5 C 
T 2 5 - C A E S 0 5 5 4 - S 1 1 / 9 7 0 0 0 0 - 0 5 0 0 5 2 U 0 0 3 3 7 5 0 0 5 2 L ' 0 0 6 0 . 8 5 0 . 0 5 2 U O O O S 0 6 0 0 5 2 U 0 . 0 7 1 3 2 5 6 7 2 3 . 0 0 0 

T 2 5 C 
T 2 5 - C B " E 8 0 5 5 4 - 7 1 1 / 9 7 0 0 0 0 - 3 0 0 5 8 U 0 0 3 1 3 6 0 0 5 8 U 0 0 6 0 3 5 4 0 0 5 8 U 0 0 0 5 0 2 5 0 0 0 5 8 U 0 0 7 5 5 1 2 6 4 1 0 4 O 0 

T 2 5 - D A E 8 0 5 5 4 - 4 1 1 / 9 / 2 0 0 0 0 - 0 . 5 0 0 6 4 U 0 0 3 4 . 3 3 5 0 0 6 4 U 0 0 6 0 9 8 3 0 0 6 4 U 0 0 0 5 0 6 9 4 0 0 6 4 U 0 0 7 15 3 1 7 6 6 2 8 . 9 0 0 

T 2 5 - D T 2 5 - D B E 8 0 5 5 4 - 5 1 1 / 9 . 2 0 0 0 1-2 0 0 5 4 I ) 0 0 3 4 5 1 5 0 C 5 4 U 0 0 6 1 0 2 3 0 0 5 4 U 0 0 0 5 D 7 2 2 0 0 5 4 U 0 0 7 1 5 9 5 3 6 5 5 0 . 1 0 0 

T 2 5 - D C E 8 0 5 5 4 6 1 1 / 9 , 2 0 0 0 2 - 3 0 0 5 6 U 0 0 3 4 1 2 3 0 0 3 6 U 0 0 6 0 9 3 5 0 0 5 6 U 0 0 0 5 0 6 6 0 0 5 6 U 0 0 7 1 4 5 7 5 6 5 2 7 . 5 0 0 

T 2 5 - E A E 8 0 5 5 4 - 1 1 1 / 9 / 2 0 0 0 0 - 0 5 0 0 4 9 U 0 0 3 1 7 0 0 4 9 U 0 0 6 0 4 0 0 4 9 U 0 0 0 5 0 3 0 0 4 9 U 0 0 7 6 1 5 . 3 1 1 3 0 0 

T 2 5 - E 

T D U P - I V 

7 7 5 - E A 
E B 0 5 5 4 - 1 8 1 1 / 9 / 2 0 0 0 0 - 0 5 0 0 5 7 U 0 0 3 3 6 0 0 5 7 U 0 O 6 0 8 0 0 5 7 U 0 . 0 0 5 0 . 6 0 . 0 5 7 U 0 . 0 7 1 2 - 8 6 . 1 2 4 . 1 0 0 

T 2 5 - E B E S 0 5 5 4 - 2 1 1 / 9 7 0 0 0 1-2 0 0 4 6 U 0 0 3 1 8 3 0 0 4 6 U 0 0 6 0 . 4 ) 5 0 0 4 6 U 0 0 0 5 0 2 9 3 0 0 4 6 I I 0 . 0 7 6 4 6 6 5 . 7 1 2 . 2 0 0 

T 2 5 - E C E 8 0 5 5 4 - 3 1 1 / 9 / 2 0 0 0 2 3 0 0 6 2 U 0 0 3 6 7 2 0 0 6 2 U 0 0 6 1 5 2 3 0 0 6 2 U 0 0 0 5 1 0 7 5 0 0 6 2 U 0 0 7 2 3 7 4 4 6 3 4 4 8 0 0 

T 2 6 - A A E 8 0 0 4 7 - 1 1 1 / 3 / 2 0 0 0 0 - 0 5 0 0 9 8 U 0 0 3 8 1 5 0 0 9 8 U 0 0 6 1 . 8 5 0 0 9 8 U 0 0 0 5 1 3 0 0 O 9 S U 0 0 7 2 8 7 8 6 7 5 4 J 0 0 

T 2 6 - A 

T D U P 1 0 / 

T 7 6 - A A 
E 8 0 0 4 7 - 4 1 1 / 3 7 0 0 0 0 - 0 5 0 0 9 2 U 0 0 3 7 2 8 0 0 9 2 U 0 0 6 1 . 6 3 0 0 9 2 U 0 . 0 0 5 1 1 6 0 0 9 2 U 0 . 0 7 2 5 . 7 1 6 . 1 4 8 3 0 0 

T 2 6 - A B E 8 0 O J 7 - 2 1 1 / 3 7 0 0 0 1 2 0 0 6 3 U 0 0 3 1 0 6 0 5 0 0 6 5 U 0 0 6 2 4 0 4 0 0 6 5 U 0 0 0 5 1 6 9 7 0 0 6 5 U 0 0 7 3 7 4 7 1 5 7 7 0 7 0 0 

7 7 6 - A C E S 0 0 4 7 - 3 1 1 / 3 / 2 0 0 0 2 5 0 0 6 B U 0 0 3 11 4 3 0 0 6 8 U 0 0 6 2 5 9 1 0 0 6 S U 0 0 0 5 1 5 2 9 0 0 6 8 U 0 0 7 4 0 3 8 6 6 7 6 . 2 0 0 

T 7 6 B A , E.SC-LwP-J 1 1 / V 2 0 0 0 0 - 0 3 0 0 7 7 U 0 0 3 15 0 0 7 7 c 0 0 6 3 4 0 0 7 7 u 0 0 0 5 2 4 0 0 7 7 u 0 0 7 3 3 6 3 4 0 3 0 0 0 

T 2 6 B 7 7 6 H B 11 / 3 7 0 0 0 1 2 0 0 T 1 L ' 0 0 ? 1 5 0 n ' l c 0 0 6 ? 4 0 0 7 1 I " 0 0 O 5 2 4 0 0 7 1 f 0 0 7 3 3 6 3 > 0 0 0 0 0 0 

7 7 6 B C E > i - > : i > - 6 1 1 - 7 7 0 0 0 2 3 0 0 6 4 U 0 0 3 1 5 0 0 6 4 u 0 0 6 3 4 0 0 6 4 U 0 U 0 3 2 4 0 0 6 4 U 0 0 7 5 3 6 4 2 9 6 . 0 0 0 

7 7 6 C A E " - l » - : . - * 1 1 / 3 . 7 0 0 0 O - 0 5 0 0 5 8 L" 0 0 3 15 0 0 1 5 U 0 0 6 3 4 0 0 5 6 U 0 0 0 5 2 4 0 0 5 5 U 0 0 7 5 3 6 8 2 5 6 0 0 0 

T 2 & - C 7 7 6 - C B E s O W e - 2 1 1 / 5 7 0 0 0 1-2 0 . 0 6 4 U 0 0 3 1 5 0 0 6 4 U 0 0 6 3 4 0 0 6 4 U 0 0 0 5 2 4 0 D 6 4 U 0 0 7 5 3 6 3 2 1 2 . 0 0 0 

T 7 6 - C C E S 0 G 4 S - 3 1 1 / 3 7 0 0 0 2 - 5 0 0 4 8 U 0 0 3 1 5 0 0 4 8 U 0 0 6 3 4 0 . 0 4 8 U 0 0 0 5 2 4 0 . 0 4 8 U 0 0 7 5 3 6 8 4 4 6 . 0 0 0 

TZO-D\ E M X U 7 - 8 1 1 7 . 7 0 0 0 < W > 5 0 0 4 8 U 0 0 3 1 3 0 0 4 8 U 0 0 6 0 3 4 0 0 4 8 U 0 0 0 5 0 . 2 4 0 0 4 8 U 0 0 7 5 3 6 . 8 7 . 9 5 0 

T 2 6 - D 7 7 6 - D B E S 0 0 4 7 - 9 1 I / 3 / 2 0 O 0 1 . 2 0 0 5 0 U 0 0 3 1 5 0 0 5 0 U 0 0 6 0 3 4 0 0 5 0 U 0 0 0 5 0 2 4 0 0 5 0 U 0 0 7 5 . 3 6 . 7 • 9 3 9 0 

7 7 6 - D C E S 0 0 4 7 - 1 0 1 1 / 3 7 0 0 0 2 - 3 0 0 4 9 U 0 0 3 1 9 2 0 0 4 9 U 0 0 6 0 4 3 5 0 0 4 9 U 0 0 0 5 0 3 0 7 0 0 4 9 U 0 0 7 6 7 8 4 6 . 6 1 2 . 8 0 0 

T 2 6 - E * E S 0 0 4 7 - 5 1 1 / 3 / 2 0 0 0 0 - 0 . 5 0 0 8 9 U 0 0 3 9 3 K - 0 . 1 8 ' "- 0 . 0 6 2 2 - 0 . 0 9 4 J O . O 0 5 " 1.5 ' ' 0 J 2 7 4 - " 0 . 0 7 . 3 3 7 5 3 6 3 3 0 0 

T 2 6 - E T 2 6 - E B E S 0 0 4 7 - 6 1 1 7 7 0 0 0 1 -2 0 072 U 0 0 3 8 7 7 5 0 0 7 2 U 0 0 6 1 9 5 9 0 0 7 2 U 0 0 0 5 1 4 0 4 0 0 7 2 U 0 0 7 3 1 . 0 0 5 6 . 1 3 8 3 0 0 

T 2 6 E C E S U i - 4 7 - 7 1 1 / 3 7 0 0 0 2 3 O 0 7 0 U 0 0 3 1 3 9 2 0 0 7 0 U 0 0 6 3 . 1 5 5 0 0 7 0 U 0 0 0 5 2 . 2 2 7 0 0 7 0 U 0 0 7 4 9 1 8 4 6 8 9 2 . 8 0 0 

T 2 7 - A A E S I I 0 3 - 1 S 1 1 / 1 7 / 2 0 0 0 O 0 5 0 0 7 1 U 0 0 3 7 2 3 0 0 7 1 U 0 0 6 1 . 6 5 9 0 0 7 1 U 0 0 0 5 1 1 5 7 0 0 7 1 U 0 . 0 7 2 3 5 4 6 5 . 8 4 8 7 0 0 

T 7 7 - A T 2 7 - A B E S I 1 0 3 - 1 9 1 1 / 1 7 / 2 0 0 0 1-2 0 0 5 6 U 0 . 0 3 7 . 1 B 5 0 0 5 6 U 0 0 6 1 6 2 9 0 0 5 6 U 0 0 0 5 1 1 5 0 0 O 5 6 U 0 0 7 2 3 . 3 8 7 5 6 4 7 . 9 0 0 

T 2 7 - A C E B 1 1 0 3 - 2 0 1 1 / 1 7 7 0 0 0 2 - 3 0 . 0 6 6 U 0 0 3 1 1 1 3 - - 0 . 1 2 0 0 0 6 2 5 2 3 0 0 6 6 U 0 0 0 5 1 . 7 8 1 - 0 . 1 2 0 . 0 . 0 7 3 9 3 2 6 5 7 7 4 , 2 0 0 

T 7 7 - B A E S I 1 0 3 - 1 5 1 1 / 1 7 / 2 0 0 0 0 - 0 5 0 0 6 5 U 0 0 3 9 4 9 5 0 0 6 5 U 0 0 6 2 1 5 2 0 0 6 5 U 0 0 0 5 1 5 1 9 0 0 6 5 U 0 . 0 7 3 3 5 4 9 5 5 6 3 . 3 0 0 

T 2 7 - B T 2 7 - B B E 8 1 1 0 3 - 1 6 1 1 / 1 7 / 2 0 0 0 1 -2 0 0 6 7 U 0 . 0 3 1 2 5 4 0 0 6 7 U 0 0 6 2 5 4 2 0 0 6 7 U 0 0 0 5 2 0 0 6 0 0 6 7 U 0 0 7 4 4 3 0 8 6 1 8 3 . 6 0 0 

T 2 7 - B C E S I 1 0 3 - 1 7 1 1 / 1 7 / 2 0 0 0 2 - 3 0 0 6 9 U 0 0 5 9 . 5 8 5 0 0 6 9 U O 0 6 2 . 1 7 3 0 . 0 6 9 U 0 0 0 5 1 5 3 4 0 . 0 6 9 U 0 . 0 7 3 3 . 8 6 7 6 . 2 6 3 . 9 0 0 

T 2 7 - C A E 8 I I 0 3 - I 1 1 1 / 1 7 / 2 0 0 0 0 0 5 0 0 7 2 U 0 0 3 1 2 1 9 5 0 O 7 2 U 0 0 6 2 7 6 4 0 0 7 2 U 0 0 0 5 1 9 5 1 0 0 7 2 U 0 0 7 4 3 . 0 8 9 6 8 1 . 3 0 0 

T 2 7 - C 

T D U P - 2 3 / 

T 2 7 - C A 
E 8 1 1 0 3 - 1 4 1 1 / 1 7 / 2 0 0 0 0 - 0 . 5 0 . 0 6 9 U 0 . 0 3 1 3 . 1 1 t 0 . 1 4 0 2 . 9 7 2 0 . 0 6 9 U 0 . 0 0 5 2 0 9 8 . 0.O7.7 4 6 . 3 2 2 6 8 7 . 4 0 0 

T 2 7 - C B E S I 1 0 3 - 1 2 1 1 / 1 7 7 0 0 0 1 2 O 0 5 2 U 0 0 3 4 8 3 0 0 S 2 U 0 0 6 1 . 0 9 5 0 0 5 2 U 0 . O 0 5 0 7 7 3 0 052 V 0 0 7 1 7 0 6 6 6 3 2 . 2 0 0 

1 7 7 - C C E S I 1 0 3 - 1 5 1 1 / 1 7 7 0 0 0 2 - 3 0 0 5 2 U 0 0 3 1 6 2 0 0 5 2 12 0 0 6 0 . 3 6 7 0 0 5 2 U 0 0 0 5 0 . 2 3 9 D 0 S 2 U 0 . 0 7 5 7 2 4 6 3 1 0 . 8 0 0 

T 2 7 - D A E 8 1 1 0 3 - 8 1 1 / 1 7 / 2 0 0 0 0 - O 5 0 0 4 1 U 0 0 3 4 0 5 5 0 0 4 1 U 0 . 0 6 0 . 9 1 5 0 . 0 4 1 U O O O S 0 . 6 4 6 0 0 4 1 U 0 0 7 1 4 2 5 7 5 . 4 2 6 . 9 0 0 

T 7 7 - D T 2 7 - D B E S I 1 0 3 - 9 1 1 / 1 7 / 2 0 0 0 1-2 0 0 7 4 U 0 0 3 7 . 8 7 5 0 0 7 4 U 0 0 6 1 7 8 5 0 0 7 4 U 0 . 0 0 5 1 . 2 6 0 . 0 7 4 U 0 0 7 2 7 8 2 3 6 5 2 J O O 

T 2 7 - D C E S I 1 0 3 - 1 0 1 1 / 1 7 / 2 0 0 0 2 3 0 0 7 6 U 0 . 0 3 7 . 9 2 : ' . O J 4 0 0 0 6 1 7 9 5 0 0 7 6 U O O O S 1 . 2 6 7 0 J 4 0 - 0 . 0 7 2 7 . 9 8 4 5 6 5 2 . 8 0 0 

T 2 7 - E A E 8 1 1 0 3 - 5 1 1 / 1 7 / 2 0 0 0 0 - 0 . 5 0 . 0 6 4 U 0 . 0 3 9 0 O O M U 0 0 6 2 . 0 0 . 0 6 4 U 0 . 0 0 5 1 .4 0 . 0 6 4 U 0 0 7 3 1 6 S.S 5 9 . 7 0 0 

T 2 7 - E T 2 7 - E B E S I 1 0 3 - 6 1 1 / 1 7 / 2 0 0 0 1 -2 0 0 7 0 U 0 0 3 8 1 9 0 0 7 0 U 0 0 6 1 8 5 6 O 0 7 O U 0 0 0 5 1 3 1 0 0 0 7 0 U 0 0 7 2 8 9 3 8 5 . 6 5 4 . 6 0 0 

T 2 7 - E C E S I 1 0 3 - 7 1 1 / 1 7 / 2 0 0 0 2 - 3 0 . 0 6 8 U 0 0 3 8 6 4 . . O . 0 S 9 . 0 . 0 6 1 9 5 8 0 . 0 6 8 U 0 0 0 5 1 . 3 8 2 0 . 0 8 S " 0 . 0 7 3 0 3 2 8 5 3 5 7 . 6 0 0 

T 2 S - A A E S 0 1 5 7 - I I 1 1 / 6 7 2 0 0 0 0 - 0 . 5 0 0 9 0 U 0 0 3 7 7 2 5 0 0 9 0 U 0 . 0 6 1 7 5 1 0 0 9 0 U 0 0 0 5 1 2 3 6 0 0 9 0 U 0 . 0 7 2 7 . 2 9 5 5 . 7 5 1 3 0 0 

T 2 8 - A T 2 5 - A 8 E S 0 1 5 7 - I 2 1 1 / 6 7 2 0 0 0 1-2 0 0 8 4 U 0 0 5 7 . 7 5 5 0 0 5 4 U 0 0 6 1 . 7 5 8 0 . 0 8 4 U O O O S 1 . 2 4 1 0 0 8 4 U 0 0 7 2 7 4 0 1 5 9 5 1 . 7 0 0 

T 2 8 - A C E 8 0 1 5 7 - 1 3 1 1 / 6 / 2 0 0 0 2 - 3 j O . l l t ) - 0 . 0 3 8 5 3 5 0 . 1 2 0 J ' 0 0 6 1 9 5 5 . 0 . W 8 J O.ODS 1 . 3 6 6 0 3 2 S . 0 0 7 3 0 1 5 7 5 8 5 6 . 9 0 0 

T 2 8 - B A E 8 0 1 3 7 - 7 1 1 / 6 7 2 0 0 0 0 - 0 5 0 0 9 9 U 0 0 3 7 8 2 0 0 9 9 U 0 0 6 1 . 7 7 0 0 9 9 U 0 0 0 3 1 2 5 0 . O 9 9 U 0 0 7 2 7 6 1 3 - 9 3 2 . 1 0 0 

T 2 8 - B 

T D U P 1 2 / 

T 2 B - B A 
E 8 0 1 5 7 - 1 0 1 1 / 6 7 0 0 0 0 - 0 . 5 0 . 0 8 7 U 0 0 3 8 3 1 0 0 8 7 U 0 . 0 6 1 . 9 3 0 0 8 7 U 0 0 0 5 1 3 6 0 0 8 7 U 

• • 0 . 2 2 1 

0 0 7 

0 . O 7 

3 0 0 5 

2 8 3 1 4 

5 . 9 

6 1 

5 6 . 7 0 0 

5 3 . 8 0 0 

T 2 8 - C 

T 2 S - B B 

T 2 S - B C 

T 2 & - C A 

T 2 H C U 

E 8 0 1 5 7 - 8 

E S D I 5 7 - 9 

E 8 0 1 5 7 - U 

E t - 0 1 3 7 - 1 5 

1 1 / 6 7 0 0 0 

1 W 6 7 0 0 0 

1 1 1 * 6 / 2 0 0 0 
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O - O S 
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^ M1M3.40163 
TABLE 507 

Manto Iron end Mtcnl 
Setiliaca! Sample K^nJTs: PCBr 

Sauxplr I D Lab m D u t r 
D e p t h 

C D 

A r o d o r 1248 A r o d o r 1254 A r o d o r 1260 T o u l P C B 
p l l 

(su) 
T O C SUraple 

tyocaboo 
Sauxplr I D Lab m D u t r 

D e p t h 

C D Result 
L o » 

C r iUT i j i 

Severe 

C r t t e r L . 
Resu l l 

L o w 

C r i l e r i a 

Severe 

C5ri ier l* 
R r s u h 

L o w 

C r i t e r i a 

Severe 

C r U e r U 
Result 

L o w 

C r i t e r i a 

Severe 
C r i t e r i a 

p l l 

(su) 
T O C 

T 2 9 C 

T29-CA ES03184 11/at : 000 0 - 0 3 0 0 5 3 U 0 0 3 3.075 0 053 U 0 0 6 0 697 0 0 5 3 U 0 0 0 5 0 492 0 O S 3 U 0.07 10.863 6 3 2 0 3 0 0 
T 2 9 C T29-CB E80318-5 11/8/2000 1-2 0.047 U 0.03 1 3 0.047 U 0.06 0.34 0 0 4 7 U 0 0 0 5 0.24 0.047 U 0.07 5.3 6 3 7.660 T 2 9 C 

T29-CC E803I8-6 l l /S /2000 2-3 0.053 U O03 2.415 0.053 U 0.06 0 3 4 7 0 0531) 0 005 0 3 S 6 0.053 U 0.07 S333 6 3 16.100 

T29-D 

T29-DA E80317-4 11/8/2000 0 -03 0 0 9 1 1 0 0 3 8.07 0.09 U 0.06 1 S3 0.09 U OOOS 1.29 0.09 U 0.07 2 8 3 1 5.8 53.800 

T29-D T 2 9 D B E80517-5 l l /S /2000 1-2 0 08S U 0.03 8.445 0 088 U 0 0 6 1.914 0 0 8 S U 0 0 0 5 1 351 0 0 8 8 U 0.07 29 839 5 6 5 6 3 0 0 T29-D 

T29-DC E50317-6 11/2/2000 2-3 0.072 U 0 0 3 7.995 SJ..0.097. v - „ 0 - 0 6 4 1.S12 0 0 7 2 U OOOS 1.279 28 249 6 1 5 3 3 0 0 

T 2 9 E 

T29-EA E80317-1 l l /S /2000 0 -05 0 0 S 7 U 0 03 7.9 0.087 U 0 0 6 1.S 0 0 S 7 U OOOS 1 3 0 087 U 0 0 7 2 7 9 5 9 52.700 

T 2 9 E T29-EB E80317-2 11/8/2000 1-2 0 0 9 4 U 0.03 8.715 0.094 U 0 0 6 1.975 0.094 U 0.00s 1 J 9 4 0.094 U 0.07 3 0 7 9 3 5.7 58.100 T 2 9 E 

T29-EC ES0317-3 l l / S / 2 0 0 0 2-3 0 087 U 0 0 3 7.965 0.082 0 0 0 6 1 805 0 062 U OOOS 1.274 0.082 U 0 0 7 28.143 J.7 53.100 

T30-A 

T30-AA E8072O-1 11/13/2000 0 4 ) 3 0.11 u 0.03 15.0 0.11 U 0.06 3.4 0.11 U 0.005 2 4 0 11 U 0 0 7 53.0 5.7 134.000 
T30-A T30-AB E8072O2 11/13/2000 1-2 0.079 U 0.03 12395 "rTO.0S5>"~ . 0.06 2.853 0.079 U 0 0 0 5 2.014 K».oas>"' O.OT ! 44.467 6.1 83.900 T30-A 

T30 -AC E80720-3 11/13/2000 2-3 0 0 7 4 U 0 0 3 10.123 1 . 0.100 , . — 0 . 0 6 " 2 295 0 0 7 4 U OOOS 1 62 - ; » 3 0 0 . _ 0.07 35.775 6.3 6 7 3 0 0 

T30-B 

T 3 0 B A E80720-4 11/13/2000 0 -03 0.099 U 0.03 IS 0.099 U 0.06 3.4 0.09911 0.005 2 4 0.099 U 0.07 53 6 113.000 

T30-B 

TDUP-18 / 

T30-BA 
E80721-16 11/13/2000 0 -03 0 .100 U 0 0 3 IS 0 100 U 0.06 3.4 0 100 U 0.005 2.4 0 . 1 0 0 U 0.07 53 4.8 123.000 T30-B 

T30-BB ES0720-5 11/13/2000 1-2 0 O B 6 U 0.03 13275 R t t l i O ' . V / . 0.06 3.009 0.086 U OOOS 2.124 f4\4)a20(»r 0.07 - 46.905 6 8S300 

T30-B 

T30-BC EB0720-6 11/1372000 2-3 0 O 6 S U 0.03 12.975 0 0 6 8 U 0 0 6 2 9 4 ] 0 O 6 8 U 0.005 2.076 0.O6S U 0.07 45 545 5 8 8 6 3 0 0 

T30-C 

T30-CA ES0721-I3 11/13/2000 0 - 0 3 0 0 5 9 U 0 0 3 4.62 0.059 U 0 0 6 1047 0 059 U OOOS 0 7 3 9 0 0591) 0.07 16 324 6.7 30.800 
T30-C T30-CB E80721-14 11/13/2000 1-2 0.048 U 0 0 3 2.505 0 048 U 0.06 0 3 6 8 0.048 U 0.00s 0.401 0 .04SU 0.07 S.S51 6.6 16.700 T30-C 

T30-CC E S 0 7 2 1 I 5 11/1372000 2-3 0 0 6 S U 0 03 8.715 0.065 U 0.06 13175 0 0 6 5 U 0.003 1.394 006S U 0 07 3 0 7 9 3 5.2 51.100 

T30-D 

T30-DA EB0720-7 11/13/7000 0 - 0 5 5 » J 1 » J " . 0 . < B 7 1 12.285 s-.. 033X1 O.O6-5 2.785 * 0 2 M - -feOOS-.- 1.966 0.600 0.07 ' 43.407 6 81.900 
T30-D T30-DB E80720-8 11/13/2000 1-2 0.078 U 0.03 11.52 - 0.06 - 2.611 0.1S • ' 0 . 0 0 5 : 1.843 "-- 3-1 i - 0.07 4 0 7 0 4 5 7 76.800 T30-D 

T30 -DC ES0720-9 11/13/2000 2-3 0.070 U 0 0 3 1248 0 070 U 0.06 2.S29 0 O 7 0 U 0 0 0 5 1 997 0 0 7 0 U 0 0 7 44 096 6 2 83.200 

T30-E 

T30-EA ES0720-10 11/13/2O00 0-0.5 0.086 U 0.03 12355 r.ojoo-- 0.06 2.S46 /. . O J 2 0 , . aoos 2.009 - 0 J 2 0 0.07 44.361 5.7 83.700 
T30-E T30-EB E B 0 7 2 1 I 1 11/13/2000 1-2 0.07! U 0 0 3 1 2 0 6 ~ 0 3 7 » 0.06.. 2 734 0 071 U 0.005 1 930 - - O J 7 0 . 0.07 42 612 5 7 80.400 T30-E 

T30-EC E S 0 7 2 1 I 2 11/15/2000 2-3 0 058 U 0 0 3 4 3 7 5 0 0 5 8 U 0 0 6 1 037 0 051 U OOOS 0 7 3 2 0 0 5 8 U 0 0 7 16.165 5.6 3 0 3 0 0 
51 S I E80721-1 11/13/2000 0-0 5 0.041 u 0.03 11.2S K OMO ; >0:O6. 2 3 5 7 • 0.055.J ' ; 0.005 1.805 W 0 2 9 5 - - 0.07 39S56 6 2 7S.200 
S2 S2 E80721-20 11 /112000 0 -03 0 .120 U 0.03 IS 0.120 U 0 0 6 3 4 0 I 2 0 U OOOS 2 4 0 1 2 0 U 0 07 53 5.6 123.000 
S3 S3 ES0721-19 11/13/2000 0-0.5 0 1 0 0 U 0.03 1333 ? » . « ( r j . . . 0.06 3.067 r - . 0 n 2 - - < 0:00s- 2.165 1 - 0 3 V > • 0.07 -1 47 806 5.7 90.200 
S4 S4 ES072117 11/1347000 0-0 5 0.099 U 0 0 3 IS 0 0 9 9 U 0.06 3.4 0 0 9 9 U 0.005 2 4 0.099 U 0 0 7 53 5.8 101.0O0 
S3 SS E80721-IS 11/1372000 0 - 0 5 0.140 U 0 0 3 15 0 1 4 0 U 0.06 3.4 0 1 4 0 U OOOS 2.4 0 140 U 0 0 7 53 5.8 143.000 
S6 S6 E80721-5 11/14/2000 0 - 0 3 0.061 U 0 0 3 12-495 0.061 U 0.06 2.832 0 0 6 1 U 0.005 1.999 0.061 U 0.07 44.149 5.9 8 3 3 0 0 

S7 

S7-A EEI170-19 11/2072000 0 -03 0.075 U 0 0 3 6 0 9 0.075 U 0 0 6 1 350 0.075 U 0 0 0 5 0 9 7 4 0 O 7 5 U 0.07 21 518 5 9 40.600 

S7 

SDUP-1 / 

S7-A 
ESI 104-18 11/20/2000 0 - 0 3 0.039 U 0.03 3.69 0 0 6 • 0.S36 OpOi;-; 0 3 9 0 f"iu3".; " 0.07 13.038 53> 24.600 

S7-B ESI 170-20 11/2072000 1-2 f tvzio r a r e 6.780 E OJ26K - 0 06 1.537 6.150 J 0B05 1 085 0.620 0.O7 23.956 6.1 43.200 
S7-C ESI 104-17 11/20/2000 2-3 0.042 U 0.03 3.553 ' - 0.100 j - 0.06 0 8 0 6 0.03 04705 0.569 ' 0.130 0 0 7 12.361 6.2 23.700 
SB-A ESI 170-16 11/20/2000 0 - 0 3 , 0 . 1 1 0 0.03" S.955 < OJJO J : 0.06 2.030 6 . 1 « J 04T05 1.433 0 3 6 D 0.07 ' 31 641 5.6 59.700 

SS S8-B E81170-17 11/20/2000 1-2 0.75 U 0.03 1 3 8 6 0.073 U 0 0 6 3.142 ao7su OOOS 2.218 0 0 7 5 U 0 0 7 4B.972 5 3 92.400 
SS-C EE1170 18 11/20/7000 2-3 0 060 U 0.03 1.98 0.060 V 0.O6 0.449 0.060 U 0.003 0 3 1 7 0.060 U 0 0 7 6 9 9 6 5 9 13.200 

S9 

S9-A ES1 I70 - I3 11/20/2000 0-0.5 0 068 U 0 0 3 5.775 •mi] 0.06 1 3 0 9 0 O 6 8 U 0 0 0 5 0.924 0O20 O 0 7 - 20 40S 5 6 3 8 3 0 0 
S9 S9-B E S M 7 0 - I 4 11/20/2000 1 2 0.080 U 0 0 3 7.2 0.080 L' 0.06 1 632 0.050 U 0.005 1.152 OOSOU 0.07 25.44 5 6 48.000 S9 

S9-C E81170-1S 1I/2LV20O0 2-3 M U 2 0 ; 0.03 7.320 1--0.250 0.06 1 659 t ' U l I f . ' .0.005- 1 171 0.4SO • 0.07 . 25.864 5 9 48.800 
SIO-A ESI 170-10 11/20/2000 0 - 0 3 0 061 U 0.03 7.05 0.0S1 U 0 0 6 139S 0.081 U 0.005 1.12S 0 0 8 1 U 0.07 24.91 5.9 47.000 

SIO S10-B ESI n o 11 11/20/2000 1-2 0.078 U 0 0 3 6.81 0 078 U 0.06 1344 0 0 7 8 U 0 0 0 5 1 090 0 078 U 0 0 7 24.062 5.6 45,400 SIO 

S10-C ESI 170-12 11/20/2000 2-3 . 0.090 J 0.03 7.74 - 0U20 0.06 1 754 r : 02(10 • 0.005 I.23S 0.420 0.07 27.348 6 3 51.600 

S l l 

S l l - A ESI 170-7 11/2072000 0-0.5 0O6SL 1 0 0 3 6 0 6 * a.100 J 0.06 1 374 0 0 6 8 U OOD3 0.970 . ' 0 J 0 0 0.07 21 412 5 1 40.400 
S l l S I I - B ES1170-S 11/20/2000 1-2 0:130 0.03 - 6.945 a 0 J 2 0 0 .06 . 1374 ' 0.140 0 .005 - 1.111 0 J » 0.07 24.339 6 1 4 6 3 0 0 S l l 

S l l - C ESI 170-9 1I/2LV2000 2-3 0 075 U 0.05 5 235 4 1 3 0 0 0.06 1.867 k vU5>0 0.005 1 318 ' • -1 .490 0.07 29 097 6.2 54.900 
S12-A ES117CM 11/20/2000 0 - 0 3 0.083 U 0.03 7 3 3 • 02200 o.otv 1.707 "-. « J J » - aoos. I J 0 5 f- 0 3 1 0 0 0 7 26.606 5 8 50.200 

S12 S I2 -B E81170-5 11/20/20DO 1-2 0.084 U 0 0 3 6 8 1 0.093 J 0.06 1344 0 034 U 0.005 1.090 M O.093- 0.07 24.062 3.9 45.400 
S I 2 - C ESI 170-6 11/2072000 2-3 ffo-iso: - . 0 0 3 ; . 7.603 H 2 0 O J 0.06 1 1.724 'J3O50 J 1 -.-.aoos 1 217 c OJOO - .0-07. • 26.871 6.2 30.700 
S 1 3 A E S I 1 7 0 1 11/2072000 0 - 0 3 0.047 V 0.03 4.36 0 047 U 0 0 6 0.993 0.047 U 0 005 0 701 0 O 4 7 U 0.07 15.476 3 3 29.200 

S13 S13-B ES1170-2 11/20/2000 1-2 0.076 U 0 0 3 6 5 1 0.076 U 0 0 6 1.476 0.076 U O.O05 1 042 0 0 7 6 U 0 0 7 23.002 5 3 43.400 

S13-C E31170-3 11/2072000 2-3 fetUSOv • ~ 0 . 0 3 - . 7 3 0 5 5 0 J S 0 J V " 0.06 . 1.656 - 0.100-1 -aoos-- 1 169 f'o.mo-- , - 0 . 0 7 -.•! 25.811 5 5 48.700 
S14 S14 ES1503-1 11/28/2000 0 - 0 3 0.042 U 0.03 3.3 0.042 U 0.06 0.7 0.042 U 0.005 0 3 0 0 4 2 U 0.07 11.6 6.1 21.800 

Notts: 

NJDEP GSQE - NJDEP Geidutcc Fa Scdtax-at OiurJiiy EvaJaitioia 0 -/9S)> Ficsb«'aia- Salimcnl Scrcrniijj GmiUiiics - Ooario tT^mod ct i L , 1993} 
Shaded vakes mm or exceed New Jersey Goidincc For Scdiincal C/oaBty EvaJnUQoai - Lowest Effects Level (] 1/93), 
U > Not 6aBCun3 above ibe Con met Rtapnird Qijjudtatkzi l imi t (CRQL). 
I • F<TiTTi»nv< v th ie . 

NA - Not Avaihbk 
* = Ccstpotiu ^irrpif 
rmiu are mg/kg 



TADDS 5-38 

Malito Ircn and Mtt i t 

Sedimeut Simpl i R<iulu: TCL/TAL (Lotvftt Efieeli L tv i l ) 

SAMPLE LOCATIOS TIE T J - E T 3 - E T 3 - K T 4 - E T5 -E T6-E T7-E T 8 - E T 9 - E THE T I 3 - E T I 3 - E T I 4 - E T I S - E 115-1) T I 6 - P . | 

SAMPLE ID T I - E A T 5 - E A T 3 - E A T D U P - I O / T J - E A T 4 - E A T 5 - E A 1 6 - t A T7-1LA T 8 - E A T 9 - E A T I I - E A T I 3 - E A T D U P 2 / m - E A T I 4 - E A T I 5 - E A l l > U I ' - l / l I S - I - A 1 16-DA || 

LAB ID E l l ICM-14 E 7 9 7 4 5 - I ES0S32-7 E 8 0 8 3 2 - I 0 E 7 9 7 4 4 - I E79743-2 E79744-4 117974)3-11 E 7 9 7 4 3 - I 4 E80555-14 E795J5-1 £794)32-11 E 7 9 4 5 2 - I 4 E78964-9 l )7R ' )6 ) - l 1 E 7 8 - / 6 J - I I I : . 7 9 I 5 ) 'J • 

DATE 11/16/2000 IO /3 I / 2000 11/15/2000 11/15/2000 10/30/2000 10/30/2000 10/30/2000 10/31/2000 10/31/7000 11/10/2000 10/27/2000 10/75/3 000 10/25/7000 10/11/2000 10/17/200(1 H1 ' I7 /200U 10/26/2UUO J 

SAMPLE INTERVAL 0-0.5 0-0 5 0-0 5 0-0.5 0-0 5 0-0 5 0-0 5 0-0.5 0-0.5 0 0 5 0-0 5 0-0 5 0-0 5 0-0 5 0-0 5 0 0 5 U-0 S 

ANALY7E 

[ V o l i i i l t O r g a n i c C o m p o u n d s 

NJDEP GSQE 

LOWEST 

iQenzene NC 0 011 U 0.03 U 0.02 U 0.022 U 0.028 U 0.016 U 0 049 U 0 016 U 0.067 U 0.022 U 0.03 U 0.02 U 0.017 U 0.022 IJ 0.019 U 11.021 11 0 U I5 11 

ICbJoioform NC 0 0 1 1 U 0 03 U 0 02 U 0.022 U 0 028 U 0 0 1 6 U 0 049 U 0 0J6 U 0.067 U 0.022 U 0 03 U 0.02 U 0 0 1 7 U 0 022 U 0 0 1 9 11 (1021 11 I I 0 I X U 

lets-1,2- D ich lo foc ihcne NC 0.011 U 0.03 U 0.02 U 0.022 U 0.028 U 0 0 1 6 U 0.049 U 0 036 U 0 067 U 0 022 U 0 .0 ) U 0 02 U 0 0 1 7 U 0 022 U 0 019 U 0 021 11 O O I B U " 

NC 0 0 1 1 U 0 0 1 IJ 0.02 U 0 022 IJ 0 028 U 0 0 1 6 U 0 049 U 0 0 ) 6 I I 0 067 U 0.022 U 0.03 U 0.02 U 0 0 1 7 U 0022 U 0.019 U 0 021 U O 015 t l ^ 

|Vin>l chlor ide NC 0 0 1 1 u 0 03 U 0.02 U 0.022 U 0 028 U 0.016 U 0 0 4 9 U 0 036 U 0 067 U 0 022 U 0 0 ) U 0 02 U 0 0 1 7 U 0 022 U 0 019 U 0(121 11 0015(1 J 

^X j l enc ( tota l ) N C oon u 0.03 U 0 02 U 0.022 U 0 028 I I 0 0 1 6 U 0 049 U 0 036 U 0 067 U 0 022 U 0 .0 ) U 0.02 U 0.017 U 0.022 U 0 0 1 9 I I 0.021 11 0 IHK IJ 

V S . m l - V o l i . i l t O r g a n i c C o m p o Dd i 

' 2 .4 'D imcLhv lp l i tno l N C 0 37 U 1 1) 0.62 U 0 5 U 0.86 U 0 47 U 1.7 U I.I U 2.2 U 0 71 U I I U 0.68 U 0 64 U 0 7 ) U 0 7 2 I . 0 75 11 O 67 Li | 

.Qcn2C>{j)jr<UuaceriC 0 32 0.087 J 0.099 J 0 049 J 0.027 J 0.057 J 0 4 7 U 0.11 J 0.07 J 0.13 J 0.096 J 0,056 J 0.045 J 0 64 U 0 . I J J t l .26 J 0.18 J 0 07 U 1 

\ —•- •••• 
Beruo^Jnyrene 

0 37 0.13 J 0.11 J 0.055 J 0.03 J 0.09 J 0 47 U 17 U I.I U 2.2 U 0.11 J 0.07 J 0.036 J 0 64 U 0.15 J 0 14 .1 0.2 J [167 11 

Deru i^b) l )uoran ihcne NC 0.16 J 0.14 J 0.052 J 0.041 J 0.087 J 0.47 U 0.14 J I.I U 2 2 LI 0.034 .1 0.07 J 0.03 .1 0.64 U 0.14 J (1.16 .1 0.24 J (167 (; 

Be iuo (k )nuo f anihcfie 0 24 0.12 J 0.091 J 0.03 J 0.029 J 0.066 J 0.47 U 0.093 J I.I U 2.2 U 0.11 J 0.062 J 0.042 J 0 64 U 0.13 J ; , t U . 2 5 _ J . ' (1.2 J (167 11 

bis(2-l:Lh'i lhexyl)phihalaLC N C 0.16 J 0.13 J 0.62 U 0 5 U 0.13 J 0 47 U 0 4 7 J 0.15 J 0.22 U 0.15 J 0.16 J 0.04 J 0.044 J 0.67 J 0.33 J 11.24 i I I (.7 I I 1 

0 0 6 0.026 J 1 I I 0.62 U 0 5 U 0.86 U 0.47 U 1.7 U I.I U 2.2 LI 0.71 U I. I U 0.68 U 0 64 U 0.73 U 0 7 2 I I II 75 IJ U 17 (1 | 

lr.J:iii>( l ,2 ,3 'CJ}p) rcnc 0.2 0 082 J 1 U 0.012 J 0 02 J 0 86 U 0.47 U 17 U 1 1 I I 2 2 U 0.067 .1 I.I u 0.G8 I I 0.64 U 0.074 J 0.O94 J O.O'IH .1 (167 I I 

.Pc i i i c i i l c St P C B _J Dieldr in 0 002 0 0 O I U 0.01 U 0.0063 U 0.0072 U 0 0083 U 0.O049 U 0 0 1 7 11 0 0 1 2 U 0 021 U (1 0079 U 0 0 5 8 U 0 0065 U 0.(106 U 0 0074 U 0 0(169 11 UUUJ.I I I U UO(. u 1 

A ioc lo r 1248 0.03 0 04 U 0.1 U 0 063 U 0.072 U 0 083 U 0 019 U 0 17 U 0.12 U 0 2 1 U 0 079 U 0 58 U 0.065 U 0 06 U 0 074 IJ (1 U69 I ' II117 1 I I 

A i o U o . 1254 0 06 0 04 U 0.1 U 0 063 U o.i i; ;; r. 0 049 U 0 17 U 0.12 IJ V - , 0 , 2 4 ;, 1.3 3.2 11.12 t."-' U.IIH-I 11.17 0.75 . O.M 

lA toc lo r 1260 0 005 0 04 U 0.1 u 0.063 U 0 072 U 0 083 LI 0 0 4 9 U 0.17 U 0.12 U 0 21 IJ 4 1.6 .1 O.OKM . . . • 0.1166 11.11 0.4 7 .1 II..5I J . II I I I . 1 ' n 

[Total A i o c l o r 0 07 0 04 U o.i u 0.06J U &VlKtf U.IWJ „--j . 0 . ( 1 . ' . -V 0 0-19 U 0 1 7 U 0 1 2 U fc....<SJ-.., - 4 . 8 0 / . , l . U l . i - --. , A v ^ , 0 , 1 5 , . , . v O . 2 8 - , „ .' '-,2._ : . f , lWJ.~.iv '.•0.0»7,li,l 
I S U i i U , b 

NC 4.0UO 10,800 7,710 9,730 10,300 20,300 20.400 12,700 18,100 I 4 J O 0 12.700 22,300 20,900 19,600 14,600 12.700 lO.f.ltO 

{LAruiRu;.y NC 1.3 J 2.4 J 1.9 J 2 2 U 3 9 .1 0.52 J 5.6 J 6 8 J I I I J 37.2 23.4 J J . l J 2 J 12.8 J 4.7 .1 5.8 ,1 1.** A 
- 1 - * - ' ' % " r ) 

6 isvseaviu.7.-;*' ..\.7.i..a; 104: - u •jl6.J7,S «KJo.-i;-'ci 1^18,7-^ . i l | U - T ; l -,..ie.'/ 
Bar ium NC 40.3 J 113 J 79.2 102 10J 23 J 184 125 J 173 J I47 164 156 150 232 I J ' I I J 5 1(1 J 

• • • • — • -i NC 0.6 J 0.94 .1 0.83 J 1 .1 0.98 J 1.5 1.8 J 1.6 J 1.9 J 1.4 J I.I J 1.5 .1 1.3 J 1.9 J 1.5 .1 1.4 .1 1.1 .1 

Cadmium 0 6 0.7H J ; 1.2 J ' ' K 1 . 5 . 1 ' . J " !><n.i j 1 
3.2 0 08 U . J.l J • J.2 .1 4.9 J V " i :2 .1 . . . J ' . 1.2 .1 • ' . . - 0.29 J 2.7 • . 2.4 ' 2 J . ' . . 2.6 

16 * „ • 4 6 . i t _ ; i ' i j j ^ v 5 4 . 5 , , . i i : . 1 8 0 . 1 , / ^ 7 . t . , K I 9 ; . . , v t . 72 .8 t .1 t : ; . , ; ^ i o i -Annate. £/ • - . ! U>4 -(.10,9 . . \ . . i . v v . ; . . 3 5 . j . , „ . . . - . - in, . . . . - ; : H l . l . r s . <^ . - . - . . 80 .6 .54 i 

[iron NC 8,560 15,600 12,800 16.300 17,900 95,100 39.80(1 24,300 J 2 J 0 0 112,000 27,300 JJ,90U 34 ,400 40,900 JI.IIOO 31.71111 i n . 4 mi 

l .ead 31 ?2wnT- :MS WAlCLITi VjH&isiQxi .itJtll' ,it4 14.5 , . ' 2 . 0 7 0 ' , ' ; , . ' .1.940 l l ' . ' i CJ3J0(£l-;i i . 2 . 4 9 0 ^ , i l .«j»78»;;i. M,:^n\:,':., iM70,,;,» ' . . . 4 9 4 ' . ) ^ t i t l r - i . ™ .-fe. 
i M i w a n e s e N C 24.5 499 233 339 307 50.2 548 360 436 1,390 403 769 346 318 J45 249 I I I 

i c • — — 
I M c r c u r ) 0 2 0.06 J p"U.36 '•' ' ":o.2« o j 0.J.1 .. 0 06 U ;• o.u- (1,27 .1 • 0.28 U 0.26 i - 0.69 " . " 0.1 J ' . ' - - • 0 . 2 8 . :•• • - ' I . I *. 11.57 • ' ' ' • ' 0.46 0.71 . _ 1 
•Nickel 16 10.8 i & l ' l / i i V i ^ Itamtx'.ttiU • 28.8 . ,',f 7.5 J ; 4 j . 9 • t ' 3 2 . 4 . • " 4 B . 5 , • .38.' •38.7 • .. JJ.l ,'••• ». , - | . .» ; i ^ , t26. - . i j - 4 5 . 1 - - .12.9 . . . 3.1.6 - -'̂  , l '-.J 
'Silver 1 0.22 U 0.63 J 0.71 J 0.85 J . i . - ^ - . l . \ i / - C 0.18 U t j . t l . 7 I i i 0.73 J ! ' * * ! '. J . 7 J i v i I W l l t J ' j f J j . : \ . : . . 1.4 J i i , > ; . : 2 . J , J . w . 0.75 J h I r ' ' 2 . W < V 1 3 1 * 1 ' V A .ALL ' . a . l . l . J . ci 

(Sodium N C 128 J 203 J 373 J 478 J 169 J 88.5 J 266 J 211 J 555 242 J 172 J 187 J 192 J 190 J 199 J l ( , J J 126 .1 

ITihal l ium N C 0.74 U 2.1 U 3 U 3.7 U 1.7 U 1 J 3.1 I I 2 3 U 4.3 U 3.6 J 2 U 1.3 u 1.4 U 1.5 U 1.4 (1 1 1 11 1 2 11 ' 

120 66.2 v . ! - '6 in iV,k i " " ! l . 7 S 0 , ^ ; i'J'li210i: >J frauds : ; 7 . 5 7 i ! - . j . ; « 5 9 U 4 ; t JS1.54J. NA J, '411 ..<i Y.- 'K. 4 3 1 . 4-.:. ..••-MJHJ,-,.̂  
HSuil C h a r a c t e r i s t i c s 

P P H NC 6 5 8 5.4 I 6 7 6.2 5.8 1 5.8 | S.I | 5.8 1 6.1 5.6 8 | 6.6 | 5.5 1 6.1 5 1 1 1 

ITolBl Orf ts j i ic Carbon N C J4/J00 43,000 41,200 51,500 74,200 8.930 78,800 | 93,800 1 147,000 | 104,000 65.700 71,900 1 25 ,100 | S0 400 | 35.200 1 ' > ' ' " " . . . . ' , 1 V 11 

Nolei: 

NJDIiP GSQE - NJDEP Guidance For Sediment Quality EvaJuaiioru (11/98), Fruhvvaier Sediment Screening Guidelitna Onla/io (Penaud et al., 1993) 

Shaded values meet or exceed New Jency Guidance For Sedimeni Qualiiy Evaluations - Lowest Ufhcts Levct(l 1/98). Freshwater Sedimenl Screenijig Guidelines • Ontario (PerMudet al„ 1993) 

U = Not detected above the ConLracl Required Quanlilalion Limn (CRQL). 

J u Eslimaled value. 

NA » Net Available 

1/2 



o 
TABLE 5-18 

Matteo iron and Metal 
Sediment Simple ReiulU: TCL/TAL (Lowell ElTtcli Level) 

S.UIPLEID T I 7 - E T I 8 - E T I 9 E T I 9 E T20 -E T 2 I - A T 2 2 E T 2 3 E T2.4-E T25 -E T 2 6 - E T27 -E 72B-E T 2 9 - E T ) 0 - A S I 4 1 

SAMPLE ID T I 7 - K A T I 8 - U A 1 19-EA T D I I H - 7 / T I 9 - E A I20- I ' :A T 2 1 - A A T22-PA T23-EA T 2 4 - E A T 2 5 - E A T D U P - I 5 / T 2 5 - E A T 2 6 - E A T 2 7 - E A 128-EA T 2 9 - E A 1 J 0 - A A S l - I ,| 
LAS ID E 7 9 9 3 I - 7 E B 0 7 2 I - 6 F.79933-4 E79933-7 E 7 9 9 3 2 - I 1 E80047-14 E80556-6 ESI 103-3 E80536-3 E 8 0 5 5 4 - I E 8 0 5 5 4 - I ! E80O47-5 E81103-5 E I 0 I 5 7 - I E 8 0 3 I 7 - I E 8 0 7 2 0 - I E 8 I 5 0 J - I ; 
DATE 11/1/2000 11/14/2000 11/1 /2000 I I / I / 2 C 0 0 11/2/2000 11/3/2000 11/9/2000 11/17/2000 11/9/7000 11/9/200O 11/9/2000 11/3/2000 11/17/2000 11/6/2000 11/8/2000 1 I / I V 2 I I 0 I I l l / 2 8 ' 2 I I W l J 

SAMPLE INTERVAL 0-0.5 0-0 5 0-0 S 0-0 5 0-0.5 0-0 5 0 0 5 0-0 5 0-0 5 0-0 5 0-0.5 0-0.5 0-0.5 0-0 S 0-0 5 O O 3 0-U 5 „ 

'ANALIIl. 

Volat i le O r g a n i c Compounds 

NJDEP GSQE 

LOWEST 
l| 

jBenrene N C 0 0 1 5 U 0 022 U 0 021 U 0.022 U 0 028 U 0 021 0 025 U 0 0 2 1 U 0.017 U 0 0 1 4 U 0 0 1 7 U 0 027 U 0 0 1 9 U 0 071 U 0.028 11 0.034 U 0 0 1 2 U ' 

Chloroform N C 0.015 U 0 022 U 0 021 U 0.022 U 0 028 U 0.021 0.025 U 0.021 U 0.017 U 0.014 U 0.017 U 0.027 U 0,019 LI 0.071 LI 0.028 11 0.034 U 0 012 U - ! 

k is - l ,2 -D ich loroe lhene N C 0 0 1 5 U 0 022 U 0 021 U 0 022 U 0.028 U 0.021 0 025 U 0 0 2 1 U 0.017 U 0 0 1 4 11 0 0 1 7 U 0 027 U 0 0 1 9 U 0 071 U 0 028 U 0 0J4 u 0012 U * 

|Elhylben7cne N C 0 0 1 5 U 0 022 U 0 021 U 0.022 U 0 028 U 0.021 0.025 U 0 021 U 0.017 U 0.014 U 0.017 U 0.027 U 0.019 U 0.071 U 0.02B U 0 034 U 0 0 1 2 11 (, 

j V iny l chloride N C 0 0 1 5 U 0 022 IJ O 0 2 I U 0.022 U 0.028 11 0.021 0 025 U 0.021 U 0.017 U 0.014 IJ 0.017 U 0 027 LI 0 0 1 9 LI 0 071 U 0 028 U 0.031 U 0.012 I I j 

[Xylene ( lo ia l ) N C 0 0 1 5 U 0,022 U 0 0 2 1 U 0.022 U 0 028 U 0 021 0 025 U 0 021 U 0.017 U 0.014 U 0.017 U 0.027 I ) 0 0 1 9 U 0.071 U 0 028 IJ 0 031 LI 0 0 1 2 I I i 

.Semi-Volat i le O rgan i c C o m p o u n d s - 7 
[2.4-Di i , ieir iy lphenol N C 0.54 U 0.73 U 0.66 U 0.71 U 0 77 U 0.68 U 0 7 9 U 0.7 U 0 58 U 0.51 U 0.51 U 0.79 11 0 66 U 2 6 U 0 89 IJ I . I u 0 19 11 ' 

T)cnZ3(i i ) i7 i) i / icene 0 32 0.031 J 0.21 J 0.076 J 0.11 J 0.078 J 0.68 U 0.15 J 0.2 J 0.032 J 0.51 U 0.035 J 0.047 J 0.14 J 0.14 J 0.085 .1 0.0.14 .1 0.022 J " 

l leneotolnytene 0 37 0.032 J 0.24 J 0.097 J 0.12 J 0.074 J 0 68 11 0.2 J 0.17 J 0.58 11 0.51 IJ 0.047 J 0.062 J 0.18 J 0.15 J 0.084 J I I . 1 J 0.1121 J 1 

'Ben2c(r.) l luoranlhene N C 0.036 J 0.17 J 0.075 J 0.11 J 0.077 J 0 68 U 0.19 J 0.16 J 0.58 U 0.51 U 0.003 J 0.054 J 0.21 J 0.15 J 0.09J J 11.099 J 0.027 .1 

Benzol I, ) l luorftnlhene 0 24 0.025 J 0.2 J 0.099 J 0.0SIJ J 0.069 J 0 68 U 0.18 J 0.14 J 0 58 U 0.51 U 0.035 J 0.064 J 0.14 J 0.16 J I I . 1 J 0.094 J 0 39 U |' 

| tm(2. | : ihy lhex) l )ph lha la te N C 0.54 U 0.22 J 0.75 I . I 0.11 J 0.68 U 0.79 0.7 11 0.58 U 0.51 U 0.51 U 0.082 J 0.37 J 0.39 J 0.41 .1 0.14 J 0 39 U ! 

Diben/(u.h)arr.hracer>e 0 0 6 0 54 U 0.05 J 0.66 U 0 7 1 U 0 77 U 0 68 U 0.042 J 0.049 J 0 58 U 0 5 1 U 0 5 1 U 0.79 IJ 0.042 J 2 6 LI 0 89 U I.I 11 0 39 I I 

!lr.denol 1.2,3-cdtpytei i : 0.2 0.54 U 0.12 J 0.66 U 0.71 U 0.77 U 0.68 U 0.12 J 0.094 J 0.58 U 0.51 U 0.51 U 0.79 U 0.11 J 2 6 U 0.054 J 0.056 J 0 39 U ,1 

T c i l i c i i l t A PCI1 

'D le ld r i , , 0 002 0 005 U 0.0074 U 1 0 0068 U 0 0068 U 0 0083 U 0.0062 U N A 0 0 0 7 1 U 0.0064 U 0 0049 U 0.0057 U 0.0089 U 0OU64 U 0 023 LI 0OOK7 U U U i I I I 00(112 11 . 

JAroclot 124 ! 0.03 0 05 U 0.074 U p / 0 . 0 8 8 ' U 0 068 U 0 083 U 0.062 U 0.45 11 U.07I U 0.064 U 0 049 U 0 057 U 0,089 U 0 064 U 0 2 ) LI 0.087 LI 0 11 U 0 012 (1 

rAroc lor 1254 0 06 0 05 U 0.074 U f i 0 .23 ' ' I ' ! : ' " : " o . i 2 - ^0.15.'. ; i 0 062 I I 0.45 U 0 071 U 0.064 U 0 049 U 0.057 LI ,' 0.18 0 064 U 0 2 3 U 0 087 U O i l 11 0 0 1 2 U 

U / o c l u t 1260 0 005 0 03 U 0.074 U fe' 0.1199 J -'.; . I - ' , - 0 .068 . , 0 083 U 0 062 U 0.45 U 0 071 U 0,064 U 0.049 U 0.057 U •. 0.094 J . ; 0 061 LI 0 23 11 U.087 U 0.11 l ) 0 04 2 (1 jj 

{Total /Moclor 0.07 0 05 U 0.074 U lVS».417> l i j< It^vMimueis i'-DMA'--'. 0 062 U 0 4 ! IJ 0 071 U 0.061 U 0 O I 9 LI 0.057 U •-,0.274 , . „ . l 0 064 U 0 2 ) U 0.087 U 0 I I U 0 0 1 2 I I ! 

' M e t . l t 

>AI uni im-m NC 10,500 17,400 13,700 I 15,800 I 2 J O 0 17,400 17,200 15,8110 12,200 13,000 17,500 22,300 11,900 15,300 19,9110 15,700 6,'JJO '\ 

• jAnl imony NC 0 55 U 1.8 J 1 J 1 I.I J 0 87 U 2.3 J 0 8 1 11 0 63 LI 0 55 U 1 4 U 1 6 IJ 3.3 J 0 63 U 6 9 LI 1 U 1 1 U N 0 ) 5 U 

"(Arsenic 6 mmm w.m,m IffiSici'l^ .SS J . l U l K • , 3 2 ; 2 , ^ ; , . i ' J U J . , 1 . ,...'15.6 t i : 5.7 N ' - l 2 2 . 7 . i . ' i , . W i f e 7 . 5 . 6 . . , , : t > 5 , 8 . 6 . ; . » . J l l 4 * f ' . ' . ' ,1 U .S ,,. i i , » - 4 : . / . ! . 4.6 »: 

^Bar ium N C 84.6 160 170 170 110 196 193 127 101 117 124 208 105 146 J 185 11,5 6 I U !' 

'Bery l l ium NC 0.8H J 1.7 J 1.8 2 I. I J 1.3 J 1.4 J 1 J 0.73 J 0.62 J 2.1 1.9 .1 0.95 J 1.5 J J . l 1.3 .1 11.52 .1 

.Cadmium 0 6 I . I ; " • • I t ' • • r 4 . 3 ' . ; " ; : '4.4 ' . ' 2.2 J ' .1 1.7 J 11.84 J ; 0.1 U 0 25 11 0.29 LI '• 4.1 . , • l.V . ' : 2, i .i 4.J . 2.2 .1 I . I _ l | 

Coppei 16 ft" 3 7 , 8 . ^ i t . ' i l W i j J - f t .. ' 5 4 J ; : . .' ... I 2 2 v ^ . . ' . 6 8 . 6 . , ^ . ..'.4'U Ml 10.1 i f J0.2 i ; . ' ; 1 U : ' . . I .-97.8.,-.- • 46.4. - , ' . , , 6 6 . 4 . . . : -, 9 1 . 5 . . J - , . .67 .8 • . 26.4 

| lW> NC 18,400 27,900 22,400 27,200 23,000 J2.300 32,900 23,100 17,800 43.300 34.500 32.KOO 19,600 28.IIUU J4.500 23,4110 111,51111 

L e t d 31 i k s M i a * ; , • A i i J 3 i r . . " J r i ? « . 2 . , . » ; . ; i i W J . r K ' . 15.3 I 51 i " . . v l ' - iV iV . « , . 6 , t . i . S U . I 8 6 . . . L V . •' - 64:, Xi t l . • • i ( i ' . 1 0 2 „ i i . . • • . . I49 . : - . - , . • •' 1 1 1 ' ' . : - J S . W . | l 

'Manganese N C 570 316 398 473 358 319 694 483 301 1,080 516 661 J35 557 617 tH't 198 • 

Metcury 0 2 ' V u . 3 3 ' 5 ' ? . . • • ' 1 . 7 - . " •UV.' •!«.* \a"i-: 11.36'" .' " : " i : 9 '. ' 0:44 ' • . 0 .63 - . 0 . 5 1 ' 0.26 . . ' .-11.7') ' '•",11.82.' - 0.18 0 28 U II.6S • II ' ; .5 0.15 

Nickel 16 i 3 & l 8 . 6 f r ' ^ i . ,,..44.3 ' ft •• \t>tl^'' ;,, 2 9 , 2 • , . ' • [ . ' • ' 4 1 , : . J 28.H U ; 2 5 . 7 l M t i ' . l i 8 , 8 i ; : i ! i * 4 . i * ; t l V 2 0 4 > * . 4 9 . 7 . . • • ' ! ' ' < 3 2 . 9 ' . l . ' „ 41.1 . , , 28.•; 13 * 

|s,r .e i 1 •JHOiP^vTtgjTT mrnm, WWWSWIrWlLry 0 26 U 0 23 U 0 45 U 0.52 U 2 0.7 J : i i ! , ; a l ; J j J . ' L t 4 , t , 2 , 4 , J . « .4*4 l . W . i i S 0.5 J 

Sodium NC 68.5 J 246 J 138 J I 2 J J 228 J 314 IJ 282 J 182 J ,:.,:277.J,:: 218 U 250 U 340 U 157 J 1090 U 467 U 685 J 87.7 J 

rha l l lun i N C 12 U 1 J LI 1 3 U 1 4 U I B U 3 4 U 1 1 (1 1 J U 1.2 U 2 3 U 2.7 U 3 6 U I.J U 11.7 U 3 I I 2 1 I I ( 1 7 5 ( 1 

2V.c 120 ! i i J 2 f t ' . : * . ; . l i 2 0 8 l i , . . 66.9 • i i E - I S U i i : •ZSlsnML • J i u 4 0 7 . " i l . - i ' 5 8 8 ! . . - : : . . , 4 o i . ^ , >, >.). 1 6 9 , , . , ' 

;Soil C h a r a f l e r l i l i e i 

[Ph N C 6.4 5.9 1 6.2 6.2 1 5.5 1 6 3 1 S5 | 5 1 5-4 1 5.3 1 6.1 5.5 3 8 | 1.1 5 9 5.7 6 1 

Blot . i l O n i r i c Citrbcn N C 54.200 90,200 60.300 10,100 35,000 1 98.800 ) 57 .100 ,__1 ,S5 .600 129 ,500 111 .300 I 24 ,100 63,500 59.700 I I I .000 5 2 7 0 0 Ii'in <lr;i 
J L m > . . . „ 

N o t t s : 

35,000 1 98.800 ) 57 .100 ,__1 ,S5 .600 129 ,500 111 .300 I 24 ,100 

NJDEP GSQE - NJDEP Guidance For Sediinenl Quality Ev&luauoru (11/98). Freshwater Sediment Screening Guidelines Oniario (Persaud et al., 1993) 
Shaded values meet or exceed New Jersey Guidance For Sediment Quality Evolutions • Lovsest Efl'ecu l-evel (11/98), Freshwater Sediment Screening Guidelines - Ontario (Persaud el al., 1993) 
U - Not detected above the Contact Required Ouantiutton Limit (CRQL). 
J c Esumated value. 
NA » Not Available 



TAB I.I 5-1J 

MHJro Item ond Ht tat 

S td lm ta t S>»|Ht R u o K i : TCL /TA1 . ( S » « r t EiTrtU U v i l ) 

Notei : 
NIDEPGSQE-NinEPOu«l«r*tFc*SedimenlQuiJ^ _„ , ,. .^^.urnr 
The S E L a h o . lb. n . f r p o t u . M I * , i . , k * n < f c n . on l h t V.TOC oW.nod To, « n . .mole V.TOC c n , . n t . r . M IV. lo 10% The umple SEI. « u , . l . I h . Kb i t SEL y d * I irHil.ipledi by KTOC 
SH.ded . d o e , meel o. e.eeod New J e r * , 0 . < l n < Fo, Sed.menl C M . I y LMIoU l i on l • Seveie Erfecu U . . l ( l l f f l l | . F , . ,h» . le , Sodim.nl Scleemne. Guideline. • O n l u K . I P K i l . u d .1 . 1 . I 9 H I 
U - Not ocicued above the ConUci Required Qu in i i i j i i on Limit (CRQL) 
I • Esiinuted voJut 
NA - Noi A v i i l i b l e 
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TAB L I s-» 
Monro Iron ond Mttal 

Sr t lmt i l Simplt Rtmtli: TCL/TAL (Sotft EflwU Lcvtl) 

S.i KtPLK ID T17-E Tll-E T19-F T I 9 E T20-E T2 I -A T22-E T23-E T34-E T25-E T25-E T26-E T27-E T2B-E T29-E T30-A S.4 | 

SAMPLE ID TI7-EA TIl-fLA TI9-EA TDUP-7/7I9-EA T20-EA T2 I -AA T-22-EA T23-EA T24-EA 125-EA TDUP-I5/T25-EA T26-EA T27-EA T7.8-EA T29-EA T30-AA S!4 | 

LABID E7W3I-7 E8072I-6 E79933-4 E79933-7 E79932-II E80O47-I4 E805S6* £11103-3 M05S6-J 1-80554-1 F 8 0 5 5 4 U E80047-5 E! 1103-3 E10I37-1 £80)17-1 b8L<720-1 1 01 M ' ) - | ; 

VATt 1 l/ulrtX) 1 I M 4 T 0 11/OliTO 11/1/2000 1 1/02/DO 11,03.00 I l i W i O I I / I7/U0 11 v9,Qu I |rt)9.'uO 1 If9/2000 11/3/2000 11/17/2000 11/6/2000 11/8/2000 11/13/2000 1 l/.'r:oo || 

SAMPLE INTERVAL O-O 5 0 -05 0-0 s 0-0 5 0-0 5 0-0 5 0-0 5 0-05 0-0 5 0-0 5 0-0 5 0-05 0-0 S 0-0 S 0-0 5 0-0 5 • » S !! 

ANALYTE 

l| Vo l * l i l t O r f i i k Com pound. 

NJDEP GSQE 

SEy£R£ i 
M 0 0 1 ) U 0 022 U 0 021 U 0022 U OG28 U 0 021 0 025 U 0021 U 0GI7 U 0014 U 0 U I 7 U 0 027 U 0019 U 0 071 U O028 U 0034 U 0012 11 j 

iChtwoform NC 0015 U 0 022 U 0 021 U 0 022 U 0 028 U 0 021 0 025 U 0021 U 0 017 U 0014 U 0017 U 0 027 U 0 0 1 9 U 0 071 U 0 078 U 0 0)4 u (1012 tl 8 

>ci i ' l 2-Di£h]oi«U,:ne NC 0015 U 0 022 U 0 021 U 0 022 U 0 028 U 0021 0025 U 0 011 U 0017 U 0014 U 0OI7 U 0 027 U 0 0 1 9 U 0 071 U 0 028 t l 0 031 U noil U I 

i tthvlfccniene NC 0 013 U 0 022 U 0 021 U 0 022 U 0 028 U 0021 0025 U 0021 U 0017 U 0014 U 0017 U 0 027 U 0019 U 0 071 U 0128 U 0 0 )1 U u O i J t l 8 

!Vin>l chloiide NC 0015 U 0 022 U 0021 U 0 022 U 0 028 U 0 021 0 025 U 0 021 U 0017 U 0014 (J 0017 U 0 027 U 0019 U 0 071 U 0 028 U 0 0 l-i u O 0 I 2 t l " | 

Lxutne (total) NC 0015 U 0 022 U 0 021 U 0 022 U 0 0 2 ! U 0021 OUS U 0 021 U 0017 U 0014 U 0017 U 0027 U 0019 U 0071 U 0 02S u 0 0 ) 4 U 41 01 1 11 St 

iScmr-Volui le O n i n l r Compouodi jj 
It? 4-[>meth>lrherK>l NC 0 54 U 0 73 U 0 6 6 U 0 7 1 U 077 U 0 6S U 0 79 U 0 7 U 0 53 I t 0 51 U 0 5 1 U 0 79 U Of.6 11 26 U 0 *9 U 1 1 I I 0 W u 

|Btnti5(»)iJllrili>Ctli< 1480 0.0)1 J 0.21 J 0,076 J 0.11 J 0.078 J 0 63 U 0.15 J 0,1 J 0.0)2 J 0 51 IJ 0.035 J 0.047 J 0.14 J 0.14 J O.ONS J 0 0.14 J 0U12 J 

IBtni r t^J j f i ihr tccr i f - OSQE 14S0 80.2 1)3 5 89 2 14 9 51 S 146 2 H 5 82 ) 43 7 170 35 7 94 0 BtJ 4 I4B0 78 0 143 0 3 • ) 

i[ie/izo(«)pnene 1440 0.0)2 J 0.1 4 J 0.037 J 0.11 J 0.074 J 0 68 U 0.1 J 0.17 J OSS U 0 51 U 0.047 J 0.062 J O.IH J 0 . 1 ! J 0 0.14 J 0.1 j • 1.02 1 j 

|!iknio(«)p.re(ie -OS0K 1440 780 129.9 i t 8 14.5 50 4 M2.3 82 2 80 1 42 5 166 34 7 91 A 86 0 1440 75 V 14 1 0 11 4 

Elenzc(b):lui*.uiLrier.e NC 0.0)6 J 0.17 J 0 075 J ' 0.11 J 0.077 J 0 6 ! U 0 19 J 0.16 J 0 58 U 0 51 U 0.00) J 0.054 J 0.11 J 0.IS J 0.0'U J l).0*>i J (i H17 J 

illcnK^k)lluci»nO,ene 1)40 0.015 J 0.2 J 0.09S J 0.09J J 0,069 J 0 6 ! U 0 18 J 0.14 J 0 58 U 0 5 1 U 0.0)5 J 0.O64 J 0.14 J 0.14 J 0.1 J O.VH J 0 J'< 11 

. lenj^k)nuci»niKerie - OSQE 1)40 72 6 1209 SOS 13 5 46 9 1)2 4 76 5 74 5 39 5 154 32 ) 85 1 80 0 134 0 70 6 1)4 0 ?•> 2 

Dii(2-Eih>lf.tii>l}priih»l»i£ NC 0 54 U 0.22 J D.75 1.1 0.11 J 0 6 ! U 0 79 0.7 U 058 U 0 5 1 U 0 51 U 0.031 J 0.37 J 0.3? J 0.41 J 0.14 J O W U 

DibeniO.hl inihl iCene 1 JO 0.54 U O.OS J 0 66 U 0 71 U 077 U 0 61 U 0.04 2 J 0.049 J 0 58 U 0.51 U 0 5 1 U 0 79 U 0,041 J 2 6 U 0 B9 U 1 1 U t i j - J U 

Dibeni / i .ht jn ihnKene • CSQF. 130 7 0 11 7 7 8 1 3 4 6 12 B 7 4 7 2 ) 8 1 5 ) 1 83 7.8 130 6 9 130 2 , 

Indent*!^,3-cd)pYiene )2u 0 54 U 0.11 J 0 66 U 0 7| U 0 77 U 0 6 ! U 0 I ] J 0.094 J 0 53 U 051 U 0 5 1 U 0 79 U 0,11 J 2 6 U 0,054 J 0.056 J 0 3 - U 

l lnd tnr t l 2 3-cd)pyrene • GSQE 320 17 3 28 9 19 3 3 2 I I 2 31 6 18 3 17 8 9 4 37 7 7 20 3 19 1 32 0 169 ) ? 0 7 0 

Pt3ltt.de & m i 

Dieldiin NC 0 005 U 0 0074 U 0 0068 U 0 0O6B U 0 0O83 U 0 0062 U NA 0 0071 U 0 0064 IJ OOiUI U 0 0057 U 0 0039 U 0 006-1 U 0 073 U 0 0087 U 0011 U U0O42 t l 

AllX-iM 12-4 8 ISO 0 05 U 0 074 U O.OSS 0 0611 U 0083 U 0 062 U 0 45 U 0071 U 0064 U 0CW9 U 0 057 U_J 00H9 u 0064 (J 0 2) U 0 017 U 0 I I U 0 042 U 

Ai ix lor 124S • GSQE 150 8 1 13 5 9 0 1 5 S 3 14 S 8 6 8 3 4 4 1 7 3 6 9 5 9 0 150 7 9 I5U 3 3 

AiOclui 1254 34 0 05 U 0 074 U 0 2 ) 0.11 0.15 0 052 U 045 U 0O7I U 0 064 U 0U49 U 0 057 U O.IH 0064 U 0 23 U 0057 U 0 11 U 0<w2 U ' 

Artxloi 1254 -GSQb 34 1 S 3 1 2 1 0 3 1 2 3 4 1 V t 9 1 0 0 4 0 8 2 2 2 0 34 I 8 ) 4 "7 1 AJOCIOI 1260 24 0 05 U 0 074 U 0.099 J 0.068 0 083 U 0 062 U 045 U 0071 U 0 064 U 0 049 U 0 057 U 0.094 J 0064 U 0 23 U 0 037 U 0 I t U U'M2 U ] 

AJOCICI 1260-GSQE 24 t 3 2 2 1 4 0 2 0 1 2 4 1 4 1 3 0 7 0 3 0 6 1 5 I 4 24 1 3 24 ci S 

l o u l AJOClOl SJO 0 05 U 0 074 U 0.417 o.i ba D.IS 0 062 U o-.su 0071 U 0 064 U 0 049 U 0 057 U 0.274 0 064 U 0 23 U 0 087 U 0 I I 11 0<>42 11 | 

l o u l Aioclui - GSQE 5)0 23 7 47 B 32 0 54 18 6 52 4 30 3 29 5 156 6 1 128 33 7 31 6 5 ) 0 27 9 5)1) 11 h |* 

M t n h fj 

Alum mum NC 10,500 17.400 13,700 15,800 12,300 17.400 17.200 15,800 I2.2UO 13.000 17.500 1 U I W 11,900 I5.31W I'J.'tOO 15,7 CO 6.9)0 1 

Ani imon, NC 0 55 U 1.6 J 1 J I.I J 0 87 U 2.) J 0 ! 4 U 0 63 (J 0 55 U 1 4 U 1 6 U 3.) J 0 63 U 69 U ) U 1 1 I I 0 ) 5 11 j 

A/ienie 33 S.J 31.5 21.2 27.4 11.3 32.2 1 0 ) 15.6 5.7 22.7 25.6 I M 8.6 14.6 17.1 8,4 4.6 

f l i f l i ium NC 84 6 160 170 170 110 196 19) 127 101 117 124 10» 105 146 J IH5 tt.5 6(1.) j 

Beryllium NC O.BS J 1.7 J 1.8 1 i.i J 1.) J 1.4 J 1 J 0.7J J 0.62 J 1.1 1.9 J 0.95 J 1.5 J J . l I.J J 0 52 J 1 

Ctdmium 10 1 J 6 4.3 4 4 2.2 J 3 1.7 J D M j 0.1 u 0 25 U 0 29 U 4.1 1.9 1.1 J 4.) 1.2 J I.I 

SCeppei 110 37. S taigas JOJ 109 54.3 1' 111 i ... W.6 49.1 10.1 30 2 4J.1 97.8 4 6.4 66.4 91.5 tl.h 16.4 j 

III,on NC IB,400 27.900 21,400 17.200 23,000 32.JOO 32,900 13.100 17,800 43.300 34.500 31,800 19,600 2H.O0O 34,500 2J,4ltU 1(1/00 

250 66.6 191 166 IB * 87 9 231 91 2 9,1. J IS.) 51 S6.6 186 64 102 149 I I I 35.7 

iMwftUte ie NC 570 316 J9S 47J 353 319 694 4S) ) 0 I LOaO 516 .561 3J5 55) 617 mv I9h 

iMcicury 2 0.33 1.7 1.1 1.1 0.36 1.9 0.44 0.6) 0.51 0.26 0.79 0.82 0.18 0 2! U 0 OS 0 5* 0 15 

jNickel 75 1S.6 4*1.3 39.1 41 29.1 42 IS 1 15.7 16.9 18.9 20 49.7 22.) 32.9 J 41.1 2 * 5 IJ 1 

((Stiver NC 0.99 J 1.6 J 1.1 J 1.3 J 1 J 1.6 J 1.7 i 0 26 U 0 2) U 045 U 0 57 IJ 1.6 J 0.1 J 1.) J 1.4 J 1.4 J n.5 J 

(Imodium NC •58.5 J 146 J I3S J 11) J 228 J 314 U m i mi J 177 J 218 U 250 U 340 U 157 J I0W U 467 U tns J m.7_ j _ t 

[ i fhsl l ium NC 1 1 U 1 5 U 1 3 U 1 4 (J 1 8 U 3 4 U 1 I u 1 3 U 1 2 U 23 U 2 7 U 3 6 U 1 3 U 117 U 5 U 2 l l l t i 7 5 U 1 

Lc BIO 19b 524 5-19 400 5-19 310 IDS 66.9 181 I8H 5)2 311 407 4'U I f * ' 

|s«. l C b i r i t i t r U i k j 11 
NC b 4 5 9 6 2 1 6 2 1 5 5 1 6 3 t J 5 5 54 5 ) 6.1 5 5 | SB | S ) 1 S V 1 5 7 6 1 | 

t f o t i i Oieintc Cubon NC 54 200 90 200 6O.30O 10,100 ) }3 OOP 1 9H fOO ! W ICO SS 600 29 SCO 11.500 24.I0O (.l.SOO 159700 iii.ixo \ n.no \\Ui**i \ 

Nolo: 

NJDEP OSQE • NJDEP Outdance FM Sedimeni Quility Eviluitioni (11/98). Fieshwaiei Sedimeni Scrctnin}! GuiJeltr»o - Ontuio(Petwud ei i l , 199)) 

The SEL cnietU for non-fMti/ oieankj i i dependent on the '/.TOC obumed for each lample KTOC cin laiige liom IV. lo I0-.1 The iample SEL equal! the table SEL vilue muliipled by HTOC 

Shided viluti meeio* e*ceeJ New Jer5ey Guidince For Sedimeni Quihty Eviiuiauoni • Loweit ElTecu l.e»el (I l/9!>. Ficihunei Sedm.rni Seieenine Guideline) • Of.uno(Pperi»ud et i t . 199)) 

U D Nol dcucied abote ihe ConLtct Required Quantiidtion Limn (CRQL) 

J " Einmiied viluc 

NA - Noi A^nlable 
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T A B U J-30 
Monro Iron and Metal 

Sediment Simple Reiulli: PCBi ind Mi l i l i (Lowest Effects Level) 

Nolei: 
NIDLP GSQE - NJDEP Guidance For Sediment Quality Evaluations (11/98), Freshwater Sediment Screening Guidelines Ontario (Persaud et al., 1993) 
Shaded values meet or exceed New Jersey Guidance For Sedimeni Quality Evaluations • Lowest Effects Level (11/98), Freshwater Sedimeni Screening Guidelines • Ontario (Ppersaud et al . 1993) 
U " Nol detected above the ConUfccl Required Quantitation Limit (CRQL). 
J " ILstimaled value 
N'A" Not Available 

Wl 



© 

TABLE S-31 
Maltto Iron and Melol 

Sediment Simple Results; PCBS MO Mt l l l l (Sever* EffKli Levels) 

o 

Simple Location 

, Simple ID 

ri U b ID 

Due 

Deniri 

T4-C T4-C T7-C T9-A T9-A T l l - D T l l - D TI6-D TI7-D • T I7 -D T20-A T22-A T22-A T26-A T26-A 128-11 T28.B T29-D Simple Location 

, Simple ID 

ri U b ID 

Due 

Deniri 

T4-CA TDUP5/T4-CA T7-CA T9-AA TDUP-I7/T9-AA T l l - D A TDUP4/TI l-DA TI6-DA TI7-DA TDUP-9/TI7-DA T20-AA T22-AA TDUP-16/T22-AA T26-AA TDUP-I0/T26-AA T28-IIA IDUlM2/r28. | )A T29-DA 

Simple Location 

, Simple ID 

ri U b ID 

Due 

Deniri 

E79744-I6 E79744-19 E79745-13 ES05S5-7 E10555-IO E79555-4 E79555-7 E79453-* E79932-9 B79932-I0 B7993I-I0 E80556-9 E80556-I9 E80O47-I C80047.4 l:.80157-7 i:SOI57-IO E803I7-4 

Simple Location 

, Simple ID 

ri U b ID 

Due 

Deniri 

10730/2000 10/30/2000 16731/2000 11/1072000 11/1072000 10727/2000 10/27/2000 10726/2000 II/2/20OO 11/2/2000 II/2/20OO 11/9/2000 11/9/2000 II/3/2O0O 11/3/2000 11/6/2000 11/6/2000 11/8/2000 

Simple Location 

, Simple ID 

ri U b ID 

Due 

Deniri 0-0.5 0-0.5 0-0.5 0-0.5 0-05 0-0.5 0-0.5 0-0.5 00.5 0-0.5 0 4 5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

Analyte NJDEP GSQE 

SEVERE PCB 

NJDEP GSQE 

SEVERE 

Aroclor 1248 ISO 0.059 U 0.051 U 0.074 U 0.0*9 U 0 .100 U 0.64 U 0.68 U 0.06 0.094 U 0.014 U 0.08 U 0.23 U 0.096 U 0.091 U 0.092 U 0.09V U 0.087 U 0.09 U 

Aroclor 1248-GSQE 150 3.59 1.50 2.40 7.86 9.51 8.82 10.26 4.38 4.05 4.50 6.66 2.79 10.50 8.15 7.28 7.82 8.51 8.07 

Aroclor I2S4 34 0 059 U 0.051 U 0.074 U 0.069 U 0.100 U 0 64 U 0.68 U 0.17 0.094 U 0.11 0.08 U 0.23 U 0.096 U 0.098 U 0.092 U U 099 U 0.0S7 U 0.09 U 

Aioclor 1254-GSQE 34 0.81 0.34 0.54 1.78 2.16 2.00 2.33 0.99 0.92 1.02 LSI 0.63 2.38 1.85 1.65 1.77 1.93 1.83 

Aroclor 1360 24 0.059 U 0.051 U 0.074 U 0.069 U 0.100 U 0 64 U 0.68 U 0.069 J 0 094 U 0.1 J 0.08 U 0.23 U 0.096 U 0.098 U 0.092 U 0.099 U 0.087 U 0.09 U 

Aroclot 1260 • GSQE 24 0.57 0.24 0.38 1.26 1 52 1.41 1.64 0.70 0.65 0.72 1.07 0.45 1.68 1.30 1.16 1.25 ' 1.36 1.29 

Toltl Aroclor 530 0.059 U 0.051 U 0.O74 U 0.069 U 0.100 U 0.64 U 0.68 U 0.299 0.094 U 0.21 0.08 U 0.23 U 0.096 U 0.098 U 0.092 U 0.099 O 0.087 11 0.09 U 

PCB Toul - GSQE 530 12.67 5.30 t.48 27.77 33.60 31.16 36.25 15.48 14.31 15.90 23.53 9.86 37.10 28,78 25.71 27.61 30.05 28.51 

M i n i s 

Aluminum NC 3,530 NT 20,300 17,900 NT 18,000 NT 11,31X1 16,500 NT 15,900 5,580 NT 31,300 N I ' 17,400 NT 18,800 

Antimony NC 0,71 J NT 0.65 U 0.72 U NT 3.1 J NT 2.6 J 1.7 J N r 1.3 J 0.67 J NT 2.6 U NT 3 I I NT 2.6 U 

Arsenic 33 4,1 NT 3.7 J 18.9 NT 15.1 NT 12.5 14.2 NT 10.9 4.1 N r 15.8 N I ' 13.2 NT 15.9 

Barium NC 46.6 J NT 131 177 NT 175 NT 111 157 NT 163 61.9 NT 184 N r 145 N I I7J 

Beryllium NC 0.4 J NT 1.1 J 1.7 3 NT 1.7 J NT 1.3 1.3 J NT 1.4 J 0.5 J N r 1.5 J N r 1.5 J NT 2.7 

Cadmium 10 0.82 J NT 0.11 u 4.6 NT 4 NT 3.2 3 NT 2.9 0.95 J NT 2.9 NT 2.2 J NT 2.N 

Copper 110 25.1 NT 14 104 NT 88.9 NT 69.3 76.2 NT 71.7 27.2 NT 18 NT 6J.6 NT 71.3 

Iron NC 9,080 NT 24,500 28,700 NT 30,700 NT 17,500 32,000 NT 26,000 10,300 NT 39,000 NT 30.21)0 N I 4l),9U0 

Lead 250 69.4 57J 2J.5 N 172 137 232 UMUK274V 152 141 146 104 37.6 96.3 117 92 H.VS 98.3 117 

Mercury 0.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Manganese NC 152 NT 255 394 NT 4S6 NT 215 758 NT 561 184 NT 1120 N r 736 NT 1120 

Nickel 75 10 J NT 25.8 40.7 NT 40.4 NT 27.9 33.3 NT 30.6 12.1 NT 39.2 N r 32.1 NT 35.3 

Silver NC 0.41 J NT 0.27 U 2.3 J NT 2.1 J NT 1.8 J 1.6 J NT 1.7 J 0.59 J NT 1.4 i NT 1.4 J NT 1.9 J 

rhallium NC I.I U NT 1.4 U 1.7 J NT 2 U NT 0.79 U 1.9 U NT 18 U 0.74 U NT 4 4 U N I 5 I I NT 4.4 U 

Zinc 820 161 N t 101 S81 NT 530 NT ' 391 489 • NT 37S 168 N t 484 NT 397 N i 455 

Soil Characteristics 

Toul Organic Carbon NC 23.900 3.720 16,000 52.400 63,400 58,800 68.400 29.200 27,000 30.000 44,400 18.600 70.000 54.300 48.5UO 52.100 56.700 53,1(011 

PH NC 6.5 6.7 6.1 5.6 5.6 58 5.8 5.6 6.1 6.1 5.8 6 5.5 6.7 6 1 5.9 5.9 5.8 

NOIM: 

NJDEP OSQE - NJDEP Guidance For Sediment Quality Evaluations (I 1/98), Freshwater Sediment Screening Guidelines Onlirio (Persaud ei al., 1993) 
Shaded values meet or exceed New Jersey Guidance For Sediment Quality Evaluations • Lowest Effects Level (11/98). Freshwater Sediment Screening Guidelines - Ontario (Pperuud et al., 199)) 
U - Not detected above the Contract Required Quantitation Limit (CRQL). 
J • Estimated value, 
N/A - Not Available 

i/ i 



TABLE 5-32 
Matteo Iron and Metal 

Surface Water Sample Resorts 

Sample Sample ID Lab ID Dale Lead (ug/1) Lend (ug/1) Lead (ug/1) Hardness Salinity pH Dissolved Oxygen 
r 

LocatioD 

Sample ID 
Corrected Filtered Unfiltered (mg/I) (mg/1) 

Tl-C 
Tl-CHF E8U01-7 1 1/17/2000 2.46 N/T 0.00 7.16 l?JWtiW:O0-V.£?K!S 

Tl-C 
Tl-CHU E81101-6 11/17/2000 98 0.00 7.16 t: •ujxoo 

TI-C 
Tl-CLF E81101-9 11/17/2000 2.46 2.3 U N T 0.00 fci».6.47o,V. - -«-. ^r-sci 

TI-C 
Tl-CLU E81101-8 11/17/2000 98 0.00 

Tl-D 
Tl-DHF ESI 101-5 1 1/17/2000 3.01 2.4 J N/T 0.00 7.09 t - . . . i i ; J.95 4 J . : * 

Tl-D 
Tl-DHU E8110M 11/17/2000 118 0.00 7.09 

Tl-D 
TI-DLF E81101-3 11/17/2000 6 86 2.3 U N/T 0.00 £."-'.-5.41 • 4.04 

Tl-D 
Tl-DLU E81101-2 11/17/2000 6E 7 1 A H - - 255 0.00 5-V 5.41 . 4.04 

T3-C 
T3-CHF E80831-1 11/15/2000 2.36 1.3 U N/T 000 7.09 7.52 

T3-C 
T3-CHTJ E8083O-I0 1 1/15/2000 U U 9-J.l 0.00 7.09 7.52 

T3-C 
T3-CLF E80830-7 11/15/2000 2.60 2.3 U N/T 0.00 6.93 7J2 

T3-C 
T3-CLU ES0830-6 11/15/2000 103 0.00 6.93 7.32 

T3-DHJ E80831-3 11/15/2000 2.68 1.3 U N/T 0.00 7,06 7.66 

T3-D T3-DHU E80831-2 11/15/2000 5*72.7 H 106 0.00 7.06 7.66 

T3-DHU - SWDUP-3 E8083I-4 11/15/2000 ? 74.7 H N/T 0.00 7.06 7.66 

T3-DLF E80830-9 11/15/2000 2.63 2.3 U N/T 0.00 7.20 7.24 
T3-D T3-DLU E80830-8 11/15/2000 104 0.00 7.20 7.24 

T9-C 
T9CHF E80583-18 11/10/2000 2.46 1.3U N T N/A N/A N/A 

T9-C 
T9CHU E80583-I9 1 1/10/2000 1.4 J 98 N/A N/A N/A 

T9-C 
T9-CLF E80722-3 11/13/2000 3.01 1.3 U N/T 0.00 ;s.s5-; "'• 4.54 

T9-C 
T9-CLU ES0722-4 ll / l j^OOO i 69 H "- 118 0.00 5.' 5.S5' 4.54 

T9DHF E80583-16 11/10/2000 2.25 1.8 J N T N/A N/A N/A 

T9-D T9DHU E80583-17 11/10/2000 90.2 N/A N/A N/A 

T9-D* 
19-DLF E80722-1 11/13/2000 2.90 1.3 U N T 0.00 6.65 7.21 

T9-D* 
T9-DLU ES0722-2 11/13/2000 :-;-;s.5'H 114 0.00 6 65 7.21 

TI8-CHF E80722-16 11/14/2000 2.52 1.3 U N/T N/A N/A N/A 
T1S-C TI8-CHU E80722-15 11/14/2000 »'•••• 5 H . - ; > ' 100 N/A N/A N/A 

TI8-CLF E80830-2 11/15/2000 2.46 N T 0.00 5=.- £9J>^: 6.40 

T18-C T18-CLU E80830-1 11/15/2000 14:5 B ' - ' 98 0.00 ; 5.93 -• 6.40 

T18-CLU-SWDLT-2 ES0830-3 1 1/15/2000 ••• 13.9H - 94 1 0.00 tV-5.93 - 6.40 

TI8-D 
T18-DHF E80722-14 11/14/2000 2.57 1.3U N/T N/A N/A N/A 

TI8-D 
T18-DHU E80722-13 11/14/2000 1.9 J 102 N/A N/A N/A 

T18-DLF E80830-5 11/15/2000 2.^6 2.3 U N T 0 00 >' "• 6.48 7.73 
T1S-D T18-DLU E80830-4 11/15/7000 •••87.4'H.-.. 98 0 00 i's- 6.48 7.73 

T25CHF E80583-1 11/9/2000 2.36 1.8 J N T 0.00 6.85 7.55 

T25-C T25CHU E80583-5 11/9/2000 -3.7,- . N T 0 00 6.85 7.55 | 

T25CHH E80583-6 11/9/2000 94.1 0.00 6.85 7.55 

T25CHF - TDUPF1 E80583-13 11/9/2000 2.46 1.3 U N T 0.00 6.85 7.55 1 

T25-C T25CHU-TDUPU1 ES0583-14 11/9/2000 • i - 4 3 . — N T 0.00 6.85 7.55 

T25CHH - TDUPH1 E80583-15 11/9/2000 98 0.00 6.85 7.55 

T25CLF ESO583-10 11/9/2000 2.46 . I J U N T 0.00 7.1 1 8".07 

T25-C T25CLU E80583-11 11/9/2000 2-3 J N T 0.00 7.11 8.07 

T25CLH E80583-12 11/9/2000 98 0.00 7.11 8.07 

T25DUF E80583-I 11/9/2000 2.36 1.8 J N/T 0.00 6.55 7.24 

T25-D T25DHU E80583-2 11/9/2000 N/T 0.00 6.55 7.24 

T25DHH E80583-3 11/9/2000 94.1 0.00 6.55 7.24 

T25DLF E80583-7 11/9/2000 2.25 1.3 U N/T 0.00 6.97 8.12 

T25-D T25DLU ES0583-8 11/9/2000 p - ? - 4 ^ : a - N T 0.00 6.97 8.12 

T25DLH E80583-9 11/9/2000 90.2 0.00 6.97 8.12 

T30-B 
T90-BHF E80722-12 11/13/2000 2.36 1.3 U N/T 0.00 7.52 6.23 

T30-B 
T30-BHU E80722-1I 1 1/13/2000 J..7; 3 3 . . , . 94.1 0.00 7.52 6.23 

T30-B 
T30-BLF E80722-8 11/13/2000 2.74 1.3 U N T N/A N/A N/A 

T30-B 
T30-BLU E80722-7 11/13/2000 r . r 4 i : 6 H - 108 N/A N/A N/A 

T30-CHF E80722-9 11/13/2000 2.46 1.3 U N T 0.01 7.46 8.10 
T30-C T30-CHU E80722-10 11/13/2000 1.8 J 98 0.01 7.46 8.10 

T30-C 
T30-CLF E80722-O 11/13/2000 2.68 1.3 U N T 0.00 7.15 7 i - — T30-C 
T30-CLU E80722-5 11/13/2000 rV-.24.3HY 106 0.00 7.15 1 ± — 

iNoles: 
KNJDEP Surface Water Quality Standards (NJ.A.C. 5/00) 

Aquatic SWQS for Lead is 2.5 ug/1 (total) 
Aquatic SWQS for Lead (dissolved) is dependent on hardness. The following equations will provide the new criteria 

Chronic criterion (dissolved) - WER x r * w — » * ) „ c h r o n i c CT 

chronic CF - 1.46203 - (ftohardncssXO.145712)) 

Human health SWQS for Lead is 5 ug/L 

SWQS for pH ranges Born 6.5 to 8 j . 
SWQS for Dissolved Oxygen (mg'L) not less than 4.0 at any time. 

Shaded values meet or exceed New Jersey Surface Water Quality Standards - Acjuatic (N.J-A.C. 5/00). 
Shaded and ir. H meet or exceed human health (NJ-A.C. 5/00) 

)Delaware River Basin Commission - Admuiistrativc Manual - Pan 111 (October 23, 1995) TABLE 5: Stream Quality Objectives for 
Toxic Pollutants for the Protection of Aquatic Life in die Delaware River Estuary - Lead is 16 ug/L 

Due to the low tide no water was available on the mud flat. T9-DL was collected from a small seep draining into the Hessian Run. 
U 3 Not detected above the Contract Required Quantitation Limit (CRQL). 
J = Estimated value. 
N T - Nol Tested 
N A = Nol Available 

1/1 



TABLE 5-33 
Matteo Iron and Metal 

OBSERVED VEGETATION 

Scientific Name Common Name Regional Indicator Status 
Acer negundo boxelder FAC+ 
Acer rub rum red maple FAC 
Acer saccharinum silver maple FACW 
Achillea millefolium yarrow FACU 
Agrostis hyemalis tickle grass FAC 
Ailanthus altissima tree of heaven NI 
Allium Stella turn wild onion UPL 
Andropogon virginicus broom sedge FACU 
Artemeisia sp. mugwort — 
Aster vimineus small white aster FAC 
Betula alba white birch FAC+ 
Betula alleghaniensis yellow birch FAC 
Betula nigra black birch FACW 
Brassica rapa mustard UPL 
Carex stricta tussock sedge OBL 
Carya ovata shagbark hickory FACU-
Catalpa bignonioides catalpa UPL 
Cornus stolonifera red-osier dogwood FACW+ 
Daucus carota Queen Ann's lace UPL 
Fraxinus pennsylvanica green ash FACW 
Geditsia triancanthos honey locust UPL 
Geranium sp. geranium — 
Gymnocladus dioica coffee tree UPL 
Ilex opaca American holly FACU+ 
Impatiens capensis jewelweed FACW 
Juniperus virginiana red cedar FACU 
Lactuca canadensis wild lettuce FACU-
Lespendeza virginica slender bush clover — 
Liquidambar styraciflua sweet gum FAC 
Liriodendron tulipifera tulip popular FACU 
Lonicera japonica Japanese honeysuckle FAC-
Moms rubra mulberry FACI 
Panicum clandestinum deer tongue NI 
Panicum dichotomiflorum fall panicum FACW-
Paulownia tomentosa princess tree UPL 
Phragmities australis common reed FACW 
Phytolacca americanna pokeweed FACU+ 
Pinus strobus white pine FACU 
Pinus virginiana scrub pine UPL 
Peltandra virginica arrow arum OBL 
Plantanus occidentalis sycamore | FACW-



MIM3.40172 

G Table 5-33 (Continued) 

Scientific Name Common Name Regional Indicator Status 
Pontederia sp. pickerel weed OBL 
Populus deltoides cottonwood FAC 
Populus tremula quaking aspen FACU 
Potentilla sp. cinquefoil — 
Prunus serotina black cherry F A C U 
Pycnanthemum sp. mountain mint — 
Pyrus mains apple UPL 
Quercus alba white oak FACU-
Quercus palustris pin oak FACW 
Quercus phellos willow oak FAC+ 
Quercus rubra red oak — 
Quercus stellata post oak UPL 
Rhus copallinum winged sumac NI 
Rhus typhina staghom sumac UPL 
Rosa multiflora multi-flora rose FACU 
Rubus allegheniensis blackberry FACU-
Rubus hispidus dewberry FACW 
Rubus idaeus raspberry FAC-
Sagittaria sp. arrow-head OBL 
Salix bebbiana Bebb willow FACW 
Sambucus canadensis elderberry FACW-
Saponaria officinalis bouncing bet FACU-
Sassafras albidum sassafras FACU-
Smilax rotundifolia green briar FAC 
Solidago spp. goldenrod — 
Sphagnum sp. sphagnum OBL 
Spirea sp. spirea — 
Tdia americana basswood FACU 
Toxicodendron radicans poison ivy FAC 
Trifolium sp. clover — 
Typha latifolia cattails OBL 
Ulmus americana American elm FACW-
Verbascum thapsus mullen UPL 
Vernonia noveboracensis New York ironweed FACW+ 
Viburnum lentago nannyberry FAC 
Viburnum recognitum northern arrowwood FACW-
Vitis labrusca fox grape FACU 

c 

Key to indicator categories: 
OBL: 
FACW: 
FAC: 
FACU: 

(+) 
( - ) 
Source: 

Obligate Wetland, occur almost always (estimated probability >99%) under natural conditions in wetlands 
Facultative Wetland, usually occur in wetlands (estimated probability 67%-99%); occasionally found in non-wetlands 
Facultative, equally likely to occur in wetlands or non-wetlands (estimated probability 34%-66%) 
Facultative Upland, usually occur in non-wetlands (estimated probability 67%-99%), but occasionally found in 
wetlands (estimated probability l%-33%) 
Following an indicator indicales a frequency toward the higher end of a category 
Following an indicator indicates a frequency toward the lower end of a category 
National List of Plant Species that Occur in Wetlands: Northeast (Region 1), US Fish and Wildlife Service, May 1988. 



TABLE 5-34 
Matteo Iron and Metal 
OBSERVED BIRDS 

Common Name Scientific name 
American crow Corvus brachyrhynchos 
belted kingfisher Ceryle alcyon 
blue jay Cyanocitta cristata 
Canada Goose Branta canadensis 
Carolina chickadee Poecile carolinesis 
downy woodpecker Dicoides pubescens 
great homed owl Bubo virginianus 
herring gull Larus argentatus 
house sparrow Passer domesticus 
killdeer Charadrius vocifeerus 
mallard Anas platyrhychos 
mockingbird Minus dolyglottos 
mourning dove Zenaida macroura 
northern cardinal Cardinalis cardinalis 
red-tailed hawk Buteo jamaicensis 
red-winged blackbird Agelaius phoeniceus 
song sparrow Maelospiza melodia 
white-breasted nuthatch Sitta carolinensis 

Source: The Louis Berger Group, December 2000. 



TABLE 5-35 
Matteo Iron and Metal 

POTENTIAL BREEDING BIRDS 

Common Name Scientific Name 
American crow Corvus brachyrhynchos 
American goldfinch Carduelis tristis 

American robin Turdus migratorius 

Baltimore oriole Icterus galbula 

bam swallow Hirundo rustica 

blue jay Cyanocitta cristata 

brown thrasher Toxostoma rufum 

brown-headed cowbird Molothrus aler 

Canada goose Branta canadensis 

Carolina chickadee Poecile caolinensis 

cedar wax wing Bombycilla cedrorum 

chimney swift Chaetura pelagica 

common grackle Quiscalus quiscula 

common yeUowthroat Geothypis 

downy woodpecker Dicoides pubescens 

eastern kingbird Tyrannus tyrannus 
European starling Sturnus vulgaris 

gray catbird Dumetella carolinesis 

great crested flycatcher Myiarchus crinitus 

great homed owl Bubo virginianus 

house finch Carpodacus mexicanus 

house sparrow Passer domesticus 

house wren Troglodytes aedon 

killdeer Charadrius vociferus 

mallard anas platyrhychos 

marsh wren Cistothorus palustris 

mourning dove Zehaida macroura 

northern cardinal cardinalis cardinalis 

northern flicker Colaples auratus 

northern mockingbird Minus polyglottos 

orchard oriole Icterus spurius 

purple martin Progne subis 

red-eyed vireo Vireo olivaceus 

red-tail hawk Buteo jamaicensis 

red-winged blackbird Agelaius phoeniceus 

rock dove Columba livia 

song sparrow Melospiza melodia 

tree swallow Tachyccnels bicolor 

tufted titmouse Baeolophus bicolor 

yellow warbler Dendroica petechia 

Source: Birds of New Jersey, New Jersey Audubon Society, 1999. 



TABLE 5-36 
Matteo Iron and Metal 

POTENTIAL WETLAND DEPENDENT BIRD SPECIES 

Common Name Scientific Name 
American bittern Botaurus lentiginosis 
Belted Kingfisher Ceryle alcyon 
Black crowned night heron Nycticorax nycticorax 
Black duck Anas rubripes 
Canada goose Branta canadensis 
Great blue heron Ardea herodias 
Greater yellow legs Tringa melanoleuca 
Green heron Butorides virescens 
Least bittern Ixobrychus exilis 
Lesser yellow legs Tringa flavipes 
Mallard Anas platyrhynchos 
Marsh wren Cistothorus palustris 
Ospery Pandion haliaetus 
Red winged blackbird Agelaius phoeniceus 
Snowy egret Egretta thula 
Spotted sandpiper Actitis macularia 
Swamp sparrow Melospiza georgiana 
Tundra swan Cygnus columbianus 
Virginia rail Rallus limicola 
Great egret Ardea alba 
Wood duck Aixsponsa 

Source: Birds of New Jersey, New Jersey Audubon Society, 1999. 



TABLE 5-37 
Matteo Iron and Metal 

FISH SPECIES OF WOODBURY CREEK AND HESSIAN RUN 

Common Name Scientific Name 
Mummichog Fundulus heteroclitus 
Banded killifish Fundulus diaphanus 
Silvery nrinnow Hybognathus nuchalis 
Alewife Alsoa pseudoharengus 
Blueback herring Alsoa aestivalis 
Pumpkinseed Lepomis gibbosus 
Brown bullhead Ictalums nebulosus 
White perch Morone americana 
American eel Anguilla rostrata 
Goldfish Carrasius auratus 
Spottail shiner Notropis hudsonius 
Carp Cyprinus carpio 
Bluntnose rninnow Pimephales notatus 
Black crappie Pomoxis nigromaculatus 
Gizzard shad Dorosoma cepedianum 
Eastern mudrriinnow Umbra pygmaea 
Golden shiner Notemigonus crysoleucas 



Table 5-38 
Matteo Iron and Metal 
Well Search Results 

MAP ' 
NO. 

vRi;:::V-j 
SAMPLE ID 

OWNER'S NA'ME!>- ; '7 ADDRESS ' ' • , B L O C K ^ 
^ , O T 

.PERMIT 
NO. 

• W E L L 
USE 

T O T A L 
DEPTH"'. 

• S C R E E N : 

1 PW-3 Grover Riehl Crown Point Rd., West Deptford 325/8 31-52940 Dom. 103 93-103 
2 • PW-1 Linda Sabatini West Deptford 128/2.01 N/A Dom. N/A N/A 
3 * PW-2 Matteo Iron and Metal West Deptford 128/2 N/A Dom. N/A N/A 
4 Coastal Eagle Point Oil Co. West Deptford N/A 31-17788 Prod. 335 N/A 
5 Coastal Eagle Point Oil Co. West Deptford N/A 31-06834 Prod. 306 N/A 
6 West Deptford Water Dept. West Deptford N/A 51-00063 Prod. 366 N/A 
7 National Park Borough National Park N/A 31-02555 Prod. 282 N/A 
8 National Park Borough National Park N/A 31-17938 Prod. 275 N/A 

Notes: 

Depth and screen zone reported in feet 
N/A =• Data not available 
Dom. = Domestic Well 
Prod, = Production Well 

• No well record found, but potable well identified 
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Merchantville Formation - Black, glaucontic, micaceous clay, silty clay, and 
sandy clay. It is massive in structure and greasy in appearance, and weathers to a coherent 
pale yellow-brown material. (Hardt and Hilton, 1969; Zapecza, 1990; Owens et al, 1995) 

Magothy Formation - Light colored, fine to coarse grained 
beach sand with local beds of dark colored (dark grey to black) lignitic clay (Hardt 
and Hilton, 1969; Zepecza, 1990; Owens et al, 1995 

£ I SOURCE: 1195/97 Color Infrared Digital Imagery. Plate No. 1142. 
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EXECUTIVE SUMMARY 

In order to assess the potential biological impacts of lead and PCB contamination in sediment and soil 
resulting from previous activities at the Matteo Iron and Metals site (Site), The Louis Berger Group, Inc. 
(Berger) conducted studies of the aquatic habitats and biotic communities within and adjacent to the Site 
in the summer of 2003. Specific studies included water and sediment quality investigations, sediment 
toxicity assessments, fish and benthic macroinvertebrate community assessments, and tissue contaminant 
sampling on earthworms, fish, shellfish, and wetland plants. The results of the biological tests were used 
to assess the bioavailability of contaminants to wildlife and humans and will support remedial action 
decisions. 

Ten aquatic sampling stations were established in the study area, four of which were located adjacent to 
the Site (Site stations 3, 4, 5 & 6) while the remaining six stations intended as reference stations 
(reference stations 1, 2, 7, 8, 9 & 10), were located upstream and downstream of the Site in Hessian Run 
and Woodbury Creek. The dissolved oxygen levels and pH of surface water at Site stations in Hessian 
Run met the state criteria for FW2 waters. Concentrations of total recoverable lead in water at all Site 
stations were below the acute aquatic life protection standard, but three of the four Site stations (3, 5, and 
6) exceeded the chronic aquatic life protection criteria. Sediment sampling revealed that concentrations 
of lead in sediments at all Site stations were greater than lead concentrations at all reference stations. 
Sediment lead concentrations exceeded the Lowest Effects Level of 31 ppm (LEL) at all Site stations, and 
lead concentrations at three of four Site stations (3, 4, and 6) also exceeded the Severe Effects Level of 
250 ppm (SEL). While lead concentrations at Station 6 only slightly exceeded the SEL, lead 
concentrations recorded, at stations 3 and 4, respectively, greatly exceeded the SEL. Based on results 
presented in the recent Remedial Investigation Report (RIR - Berger, 2004), the locations of Stations 3 
and 4 coincide with those of the heaviest concentrations of lead bearing battery casmgs previously 
deposited along the Hessian Run shoreline. Concentrations of Aroclor 1254 and Aroclor 1260 detected at 
all four Site stations exceeded the LEL, but did not exceed the SEL. Concentrations of these two PCB 
congeners at Site station 4 were approximately ten times higher than concentrations detected at all other 
stations. Additionally, Site station 4 contained another PCB congener, Aroclor 1242, that was not 
detected at any other station in the study area. 

Sediment toxicity at the ten aquatic sampling stations was investigated through acute exposure 
experiments using amphipods and larval midges as test organisms, with mortality and growth as measures 
of toxicity In the amphipod testing, sediment from Site station 4 resulted in 100% mortality of test 
organisms, while Site Station 6 had significantly less test organism survival than the control (known 
environmental quality) sediment. Survival and growth at the other two Site stations (3 and 5) were not 
significantly different than survival in the control sediment. In the midge testmg, sediment from Site 
station 4 again resulted in 100% mortality of test organisms, while the other three Site stations had 
significantly lower test organism survival than the control sediment. In both the amphipod and midge 
testing, several of the reference sites also had significantly lower survival than the control sediment. 

Sediment toxicity was also investigated through a chronic exposure experiment lasting 65 days that used 
midges as test organisms, with the emergence of adult flies as the measure of toxicity. Significantly less 
emergence occurred at three of the four Site stations than the reference stations. Site station 3 also had a 
significantly greater number of days before first emergence than the reference stations. 

The finfish community assessment compared species richness, diversity, and trophic composition at Site 
stations to reference stations. Only four species were caught at the Site stations, while twelve species 
were caught at the reference stations. Mean fish diversity at the four Site stations was considerably lower 
than at the six reference stations upstream and downstream in Hessian Run and m Woodbury Creek. The 
fish communities at the Site stations consisted almost entirely of omnivores, whereas fish communities at 
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the reference stations, while also primarily composed of omnivores, had a greater percentage of water-
column feeders and top carnivores. In addition, three species not encountered in a 1977 fish survey of the 
study area (Hastings and Good, 1977) were caught during this study. 

The benthic macroinvertebrate community assessment compared species richness, diversity, trophic 
composition, and pollution tolerance at Site stations to reference stations. Five taxa were collected at the 
Site stations, while nine taxa were collected at the reference stations. Mean taxa diversity of the Site 
stations was slightly lower than that of the reference stations. The benthic macroinvertebrate 
communities at Site stations and reference stations consisted almost entirely of deposit feeders, with few 
filter feeders or carnivores. Benthic taxa at the reference stations were primarily pollution-tolerant, but 
some moderately tolerant and sensitive taxa were present, while the Site stations consisted entirely of 
pollution-tolerant organisms. 

Similar concentrations of lead were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations. PCBs were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations at similar concentrations. Concentrations of lead detected in the wetland plants 
spatterdock and wild rice at Site stations were considerably higher that those of the Woodbury Creek 
reference stations. Concentrations of two PCB congeners detected in these plant species at the Site 
stations were also considerably higher than at the reference stations. In earthworm tissue, lead 
concentrations at Site stations were over ten times greater than at the reference station. Concentrations of 
the two PCB congeners detected in earthworms at Site stations were eight times higher than at the 
reference station. 

Twelve finfish species were caught in the study area. Aquatic invertebrate species observed in the study 
area include the nine benthic macroinvertebrates collected during the community assessment, as well as 
crayfish. The painted turtle, mud turtle, and snapping turtle were also observed in the study area. 
Dabbling waterfowl observed in the study area included ducks and Canada geese. Piscivorous birds 
observed in the study area included the Great Egret, Osprey, Common Tern, and Cormorant. This 
diversity of species represents a variety of pathways through which wildlife and humans can become 
exposed to lead and PCBs present at the Site. 
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) 1.0 INTRODUCTION 

The Louis Berger Group, Inc. (Berger) has been contracted by the New Jersey Department of 
Environmental Protection (NJDEP) to perform site specific Remedial Investigations (RI) and Remedial 
Action Evaluations (RAS) at multiple sites throughout the state. As part of this contract, Berger 
conducted an Aquatic Biota Study (ABS) of the Matteo Iron and Metals site (Site) located in West 
Deptford, New Jersey (Figure 1). 

In August and September 2003, Berger conducted studies of the aquatic habitats and biotic coiranunities 
within and adjacent to the Site in order to assess the potential biological impacts of known on-site 
contamination. The contaminants of concern, as identified in the Remedial Investigation Report (May 
2001) are lead (Pb) and PCBs. Based on a meeting with NJDEP representatives on March 14, 2001, and 
a Memorandum provided by the NJDEP dated November 9,2001, these studies consisted of the following 
components: 

• Sediment toxicity testing 
• Water quality testing 
• Assessment of resident benthic macroinvertebrate and fish communities, and 
• Fish, plant, and benthic macroinvertebrate tissue analysis. 

Results of the above biological tests may be used to support the remedial decisions beyond source 
removal and removal of severely contaminated sediments. I f residual sediment contamination is found 
not to be bioavailable and risk to the aquatic biota is not indicated, further remediation of sediments may 
not be warranted; i f bioavailability and risk are indicated, the decision for remedial action could be 
supported and determination of risk-based remedial goals will be facilitated by the results of the study. 

1.1 Study Area Description 

The Site is situated at the confluence of Woodbury Creek and Hessian Run, which experience diurnal 
tides Tidal fluctuations range from approximately 5.4 feet at neap tides to approximately 6 feet at spring 
tides Tidal currents are strong in the vicinity of Woodbury Creek and Hessian Run, however, there is no 
data reported on tidal current velocities. At low tide, Woodbury Creek is approximately 10 feet deep 
whereas Hessian Run is reduced to a narrow stream less than a foot deep. Both Woodbury Creek and 
Hessian Run are classified as FW-2NT/SE2 waterways in which there may be a fresh water/salt water 
interface, however, salinity measurements taken during the Remedial Investigation averaged 0.01 parts 
per thousand, indicating a strictly freshwater habitat. 

Figure 1 presents the location of sampling stations within the study area. Berger, in consultation with 
NJDEP, established seven sampling stations in Hessian Run and three stations in Woodbury Creek tor 
sediment and water sampling, and biological community assessments. All ten stations are tidally 
influenced. Stations 3, 4, 5, and 6 (Site stations) in Hessian Run are adjacent to the Site upland areas 
where previous sampling revealed high soil concentrations of lead. In addition, three upland tissue 
sampling stations (4E, 4.5E, and 5E) were established on-Site, and one upland tissue sampling station was 
established off-Site (8E). 

1.2 Sampling Overview 

Table 1 presents a summary of parameters investigated at each station. Since several different types of 
samples were taken at each station for this study, a station was comprised of a transect from the tag™ 
line to mid-channel. Specific sampling locations along transects for each sample type are described in 
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each respective section below. The geographic positions of each station were collected using a Trimble 
XRS Global Positioning System (GPS). 

Sampling and investigation activities were performed in accordance with the New Jersey Technical 
Requirements For Site Remediation, (NJDEP, 1997), the New Jersey Field Sampling Procedures Manual 
(NJDEP, 1992); Guidance for Sediment Quality Evaluations (NJDEP, 1998), and where applicable, other 
relevant or appropriate United States Environmental Protection Agency (USEPA) regulations and 
guidance for conducting investigations at uncontrolled hazardous contamination sites. 
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Table 1. Aquatic Biota Study sampling summary. 

Station 

Fish and 
Benthic 

Community 
Assessment 

Sediment 
Chemistry 

and 
Toxicity 

Water 
Quality 

Tissue Contaminant Analysis 
Station 

Fish and 
Benthic 

Community 
Assessment 

Sediment 
Chemistry 

and 
Toxicity 

Water 
Quality Benthic 

Invertebrate Fish Plant Earthworm 

1* X X X 
X X X ( 

3 X X X X X 
4 X X X X X X 
5 X X X X X X 
6 X X X X 
7* X X X 
8* X X X X X X 
9* X X X X X X 
10* X X X X X X 
4E X 

4.5E X 
5E X 
8E* X 

* Intendec as reference stations 
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2.0 WATER AND SEDIMENT QUALITY 

2.1 Water Quality 

2.1.1 Methods 

Water quality samples and in-situ measurements were collected at all 10 stations on August 18 and 19 at 
high tide within the approximate quarter channel nearest the site. Surface water samples were collected 
using Kemmerer samplers, and were analyzed for lead, total hardness, and pH. In-situ parameters 
including temperature, salinity, conductivity, and dissolved oxygen were collected at each station using a 
YSI 610DM/6820 Environmental Monitoring System (EMS) data logger. Detailed field notes including 
time of day and tidal condition were recorded. 

2.1.2 Results 

Table 2 presents lead concentration, total hardness and pH of water samples in the study area. Sample 
IDs ending in "D" indicate filtered water samples in which the lead concentrations shown are for 
dissolved lead. Table 3 presents the in-situ water quality data for the study area. 
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Table 2. Lead concentration, total hardness and pH of water samples in the study area 

Station Sample 
ID 

PH 
(Std. 

Units) 

Total 
Hardness 

(ppm) J 

... 

Lead 
(ppb) 

„ Acute^t 
LeacK 

Criterion* 
(PPb) 

^Chronic 
'» Lead^ 
Criterion* 
M~ppb) 

1 swV * 7.2 228 1.3 U 156.4 6.1 

2 SW2 7.2 176 5.6 118.8 4.6 2 
, SW2D NA NA 2.8U NA NA 

3 SW3f 7.3 160 8.9 107.3 4.2 3 
SW3D NA NA 2.8U NA NA 

J 4 • V s W 4 v : i 7.2 228 4.0 156.4 6.1 J 4 
*SW4D v ;; NA NA 2.8U NA NA 

5 7.3 100 5.9 64.6 2.5 5 
SW5DVf NA NA 2.8U NA NA 

6 7.3 132 19.5 87.3 3.4 6 
SW6D NA NA 2.8U NA NA 

7 7.2 136 3.4 90.1 3.5 7 
SW7D NA NA 2.8U NA NA 

8 SW8 7.2 116 3.2 75.9 3.0 8 
SW8[>, NA NA 2.8U NA NA 

9 SW9 { ^ 7.3 108 2.8U 70.2 2.7 9 
SW9D NA NA 2.8U NA NA 

9 SWDUP 7.3 112 2.8U 73.0 2.8 9 
SWDUPD NA NA 2.8U NA NA 

,10 SW10 * 7.2 76 5.0 47.8 1.9 ,10 
SW10D NA NA 2.8U NA NA 

ppm = parts per million (milligrams/liter); ppb = parts per billion (micrograms/liter) 

U = not detected above the sample quantitation limit (SQL) 

NA = Not analyzed 

•Corrected for total hardness 

Bolded values indicate positive detections 
Italicized values indicate exceedances of acute or chronic criteria 

situ water quality data for t ie study area. 

Station 
•t ~~M 

- *i 

Temperature Salinity 
(PPt) 

Conductivity 
' ~(mS/cm)* 

Dissolved 
Oxygen , 
(mg/L). 

1 27.7 0.11 0.254 5.78 
' 2 27.1 0.11 0.237 5.90 
,3 26.9 0.11 0.233 6.03 

: . 4- 27.7 0.11 0.247 5.64 
-'5 - 26.9 0.11 0.236 6.01 

6 26.7 0.11 0.238 6.11 
- 7 25.5 0.10 0.223 4.27 

8 25.9 0.10 0.225 4.63 
25.0 0.10 0.221 3.20 

10 25.3 0.10 0.220 4.28 
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The surface water at all ten stations fell within the FW2 pH criteria of 6.5 to 8.5. Dissolved lead was not 
detected in any of the filtered samples, but lead (total recoverable) was detected in unfiltered samples 
from most stations. Lead concentrations were corrected for total hardness and acute and chronic aquatic 
life protection criteria were calculated for each sample. No station exceeded the acute life protection 
standard, but Stations 2, 3, 5, 6, 8, and 10 exceeded the chronic aquatic life protection criteria. Dissolved 
oxygen levels at all stations met the minimum NJDEP concentrations for FW2 waters of 4.0 mg/L, except 
Station 9 which is located off-Site. 

2.2 Sediment Quality 

2.2.1 Methods 

Berger collected surface sediment samples (0 - 6" below ground surface) from the seven stations within 
the mudflats and various wetland habitats of Hessian Run and the three stations in Woodbury Creek for 
the range of lead and PCB concentrations that would remain outside of the remedial footprint. Sediment 
samples were taken from the mid-tide level at each station at low tide. 

2.2.2 Results 

Sediment chemistry and contaminant concentrations appear in Table 4. 

Figure 3. Sediment collection in Hessian Run. 
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Table 4. Sediment chemistry and contaminant concentrations 
Sediment C o n t a m i n a n t s ( p p m ) 

Station 
Sample 

ID 

pH 
(Std. 
Units) 

Total 
Organic 
Carbon 
(PP"»)| 

Lead 
Aroclor 

1016 
Aroclor 

1221 
Aroclor 

1232 
Aroclor 

1242 
Aroclor 

1248 
Aroclor: 

1254 
Aroclor: 

1260 

SED1 64 101.200 217 0.05U 0.05U 0.05U 0.05U 0.05U 0.15J 0.15 

SED2 6.6 55,800 175 0.04U 0.04U 0.04U 0.04U 0.04U 0.2 0.14 

SED3 6.8 77,000 19,600 0.11U 0.11U 0.11U 0.11U 0.11U 0.39 0.23 

^SED4 6.6 151,700 2,200 1.40U ' 1.40U 1.40U 7J 1.40U 10 18 

SED5 6.6 70,600 248 0.1 ou 0.101) 0.1 ou 0.1 ou 0.1 ou 1.2 0.44 

SED6 6.4 155,800 349 0.083U 0.083U 0.083U 0.083U 0.083U 0.3 0.11 

.SED7 6.0 31,400 168 0.071 U 0.071 U 0.071 U 0.071 U 0.19 J 0.66J 0.38 

1SED8 5.2 18,300 70 0.032U 0.032U 0.032U 0.032U 0.032U 0.032U 0.032U 

SED9 6.9 25,200 96.1 0.052U 0.052U 0.052U 0.052U 0.077 0.16J 0.089J 

SEDDUP 6.6 40,800 107 0.044U 0.044U 0.044U 0.044U 0.094J 0.18J 0.12J 

10 SED10 6.2 29,700 88 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 

Lowest EffectsLevels* 
(LEL). in ppm 

NA NA 31 0.007 NA NA NA 0.030 0.060 0.005 

Severe Effects Levels* 
(SEL), in | 

NA NA 250 53 NA NA NA 150 34 24 

U = not detected above the sample quantitation limit (SQL) 
J = estimated concentration 

Bolded values indicate positive detections 

* LEL and SEL values from NJDEP's Guidance For Sediment Quality Evaluations (1998) 

Sediment lead concentrations at the reference stations (1, 2, 7, 8, 9, and 10) ranged from 70 to 217 ppm 
while concentrations at the Site stations (3, 4, 5 & 6) ranged from 248 to 19,600 ppm (see Figure 4). 
Aroclor 1242 was detected at Station 4, while Aroclor 1248 was detected at Stations 7 and 9. 
Concentrations of Aroclor 1254 and 1260 were detected at all stations except 8 and 10 (see Figure 5). At 
Station 4, concentrations of Aroclor 1242, 1254, and 1260 ranged from 7 to 18 ppm. Concentrations of 
Aroclor 1242, 1248, 1254, and 1260 detected at all other stations ranged from 0.077 to 1.2 ppm. 

Sediment samples were compared to the Lowest Effect Level (LEL) and Severe Effects Level (SEL) 
Sediment Quality Criteria (SQC) (NJDEP, 1998). The LEL is the concentration at which adverse benthic 
impacts are found in approximately 10% of studies. NJDEP has determined that the LEL provides the 
most accurate screening criteria to evaluate sediment contaminants of concern. The LEL values are not 
cleanup standards, but screening guidelines for use in the Baseline Ecological Evaluation. An exceedance 
indicates a potential risk to the benthic community. The SEL indicates severe benthic impacts in 95% of 
studies. The SEL is provided for information purposes; NJDEP does not use the SEL as a screening 
criteria. These criteria were developed based on benthic community studies of sediment samples and do 
not directly address biomagnification (food chain toxicity) to birds and mammals. However, values found 
to be protective of the food chain are generally similar (within an order of magnitude) to LEL values. 
Lead concentrations exceeded the LEL at all ten stations, and lead concentrations at Stations 3, 4, and 6, 
also exceeded the SEL. While lead concentrations at Station 6 (349 ppm) only slightly exceeded the 250 
ppm SEL, lead concentrations of 19,600 and 2,200 ppm recorded at Stations 3 and 4, respectively, greatly 
exceeded the 250 ppm SEL. Based on results presented in the recent Remedial Investigation Report (RIR 
- Berger, 2004), the locations of stations 3 and 4 coincide with those of the heaviest concentrations of 
lead bearing battery casings previously deposited along the Hessian Run shoreline (see Figure 20 at the 
end of this report). Concentrations of Aroclor 1248, Aroclor 1254, and Aroclor 1260 detected at stations 
in the study area all exceeded the LEL, but none exceeded the SEL. 
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Figure 4. Sediment lead concentrations within study area. 
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Figure 5. Sediment PCB concentrations within the study area. 
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3.0 SEDIMENT TOXICITY TESTING 

Two gallons of surface sediment (0 - 6" below ground surface) were collected from all ten aquatic 
stations in the study area for sediment toxicity testing. These sediment samples were taken at the same 
times and locations as the sediment samples collected for the sediment quality investigation discussed 
above. Sediment toxicity was investigated by conducting survival and growth testing on two test 
organisms, the midge Chironomus tentans, and the amphipod Hyalella azteca, and by conducting growth 
endpoint (emergence) testing on C. tentans. 

Data analysis was performed following procedures published by the USEPA (2000) using the Toxstat 
(1994) data analysis software. All data were transformed by arcsine squareroot and then tested for 
normality using the Shapiro-Wilk's test or the Chi-Square test and for homogeneity of variance using 
Bartlett's test, as appropriate. Analysis of variance (ANOVA) followed by Dunnett's a posteriori 
pairwise comparisons or Steel's Many-One Rank test, as appropriate, to evaluate differences between site 
samples and the control sample. 

3.1 Acute Testing- Effects on Survival and Growth 

3.1.1 Hyalella azteca 

The sediment samples from the study area were evaluated for toxicity using a 28-day solid phase 
exposure with the amphipod Hyalella azteca. The sediment exposure series consisted of sediment 
samples from each of the ten stations in the study area and one of control sediment of known 
environmental quality (Spruce Run Reservoir). The endpoints used for determination of an impact in the 
amphipod exposures were mortality, measured as mean survival, and growth, measured as mean dry 
weight. 

For each station, five replicate test chambers were filled with sediment over which test water was poured. 
The exposure period began by placing 10 randomly selected test organisms into each chamber. 
Observations were made and recorded for each chamber each day during the exposure period to assess 
organism health. Observations included the number of organisms dead, swimming, on the surface of the 
sediment, or on the surface of the water. At the end of the 28-day exposure, the sediment was carefully 
sorted and the surviving test organisms removed for live count verification and weight determination. 
The full details of this test, including raw data and statistical analysis, are provided in Appendix A. 

The data were found to be normally distributed. Data were also tested for homogeneity of variances using 
Bartlett's test, and found to be homogeneous. It was therefore determined that parametric analyses were 
appropriate, and ANOVA followed by Dunnett's pairwise comparisons were used to determine 
differences between survival and growth of organisms in all samples and the control sample. 

Effects on Survival 

Results from the analysis, which compared survival in all samples with survival of organisms exposed to 
the control sample, are presented in Table 5. Samples from Station 4 caused 100% mortality and were 
eliminated from the analysis. Samples from stations 1, 2, 3, 5 and 8 did not produce mortality statistically 
different from the control exposure. Amphipods exposed to samples from stations 6, 7, 9 and 10 had 
significantly lower survival than those exposed to the control treatment, and were not included in the 
weight comparisons. 
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Table 5. Percent survival of H. azteca by replicate chamber and survival comparison with control 

- . s; ^ " - ' Station ^ 
Replicate Control 1 2 3 4* "5 6 7 < 8~ 10 

• _ 
A 

100 100 100 90 0 100 100 70 100 60 90 

B 90 90 100 80 0 100 70 40 100 80 60 

-mmmm 100 90 100 L 90 0 80 60 70 90 100 80 

100 100 90 70 0 100 60 60 80 70 60 

100 100 80 90 0 80 60 40 90 70 50 

Mean %' 
. Survival 

98.0 96.0 94.0 84.0 0 92.0 70.0 56.0 92.0 76.0 68.0 

Statistically 
Different 

from Control f 
- No No No Yes No Yes Yes No Yes Yes 

* Sample 4 not included in ANOVA due to 100 % mortality. 

Effects on Growth 

Results from the analysis which compared mean dry weights for stations 1, 2, 3, 5 and 8 to the control 
sample are presented in Table 6. Of the five stations that did not exhibit excessive mortality compared to 
the control sample, stations 1, 2, 3 and 5 did not have mean dry weights significantly different from the 
control exposure. Only Station 8 was found to have significantly less average dry weight than the control 
exposure. 

Table 6. Mean dry weight (mg) of H. azteca by replicate chamber and growth comparison with 

Station * - -

Replicate Control 1 2 3 8 
A. 0.067 0.087 0.073 0.053 0.082 0.039 
B : 0.077 0.083 0.108 0.074 0.076 0.065 

0.076 0.106 0.079 0.073 0.091 0.058 

mmmlmm. 0.080 0.086 0.072 0.083 0.058 0.071 
0.079 0.101 0.075 0.081 0.069 0.050 

Mean 
Dry Weight 

(mg) 
0.076 0.093 0.081 0.073 0.075 0:057 

Statistically 
- Different 
from Control 

' - No No No No Yes 

3.1.2 Chironomus tentans 

The sediment samples from the site were also evaluated for toxicity using a 20-day solid phase exposure 
with the midge Chironomus tentans. Like the amphipod tests, the sediment exposure series consisted of 
sediment samples from each of the ten stations in the study area and one of control sediment of known 
environmental quality (Spruce Run Reservoir). The endpoints used for determination of an impact in the 
midge exposures were mortality, measured as mean survival, and growth, measured as mean dry weight. 
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The test chambers were prepared the same as for the amphipod tests, and the number of replicate samples 
was the same, but for the midge, 12 individuals were placed into each chamber. Observations were made 
and recorded for each chamber each day during the exposure period to assess organism health. 
Observations included the number of organisms dead, swimming, on the surface of the sediment, or on 
the surface of the water. At the end of the 20-day exposure, the sediment was carefully sorted and the 
surviving test organisms removed for live count verification and weight determination. The full details of 
this test, including raw data and statistical analysis, appear in Appendix B. 

The data were found to be normally distributed. Data were also tested for homogeneity of variances using 
Bartlett's test, and found to be homogeneous. It was therefore determined that parametric analyses were 
appropriate, and ANOVA followed by Dunnett's pairwise comparisons were used to determine 
differences between survival and growth of organisms in all samples and the control sample. 

Effects on Survival 

Results from the analysis which compared survival in all samples with survival of organisms exposed to 
the control sample are presented in Table 7. Once again, samples from Station 4 caused 100% mortality 
and were eliminated from analysis. Samples from stations 8 and 9 did not produce mortality statistically 
different from the control exposure. Chironomids exposed to samples from stations 1, 2, 3, 5, 6, 7 and 10 
had significantly less survival than those exposed to the control treatment, and were not included in the 
weight comparisons. 

It should be noted that the recommended minimum control survival for chironomids in a 20-day exposure 
is 70% and this data set produced control survival of 66.7%. This decreased survival in the control may 
be an artifact of the handling procedures of the newly hatched test organisms during their placement into 
the test chambers. Since the <24 hour old midge larvae need to be sorted under a dissecting microscope 
to facilitate their removal from the egg case debris, they are not placed in an interim holding vessel prior 
to introduction to the test chambers. They are placed directly into the test exposure chambers and this 
limits the amount of observation time to replace those individuals that may have been adversely affected 
by handling. As the survival rates for the site samples are markedly lower than the controls, this slight 
depression in the control survival does not appear to have any adverse impact on the data analysis. 

Table7. Percent survival of C. tentans by replicate chamber and survival comparison with control 
sample. 

t- Station 
-Replicate - Control ; i 2 3 4* 5 . 6 7 8 9 10 

1 : A 58.3 50 33.3 0 0 16.7 33.3 16.7 50 8.3 16.7 
B 66.7 50 8.3 16.7 0 25 58.3 8.3 75 41.7 16.7 
C 58.3 33.3 16.7 0 0 50 0 8.3 58:3 58.3 41.7 

75 0 66.7 0 0 16.7 50 16.7 100 66.7 8.3 
75 0 . 0 8.3 0 16.7 25 33.3 66.7 33.3 33.3 

Mean% 
Survival 66.7 26.7 25 5 0 25 33.3 16.7 70 41.7 23.3 

Statistically 
Different 

frorn-
Control 

- Yes Yes Yes Yes Yes Yes Yes No No Yes 

* Sample 4 not included in ANOVA due to 100 % mortality 
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Effects on Growth 

Results from the analysis which compared mean dry weights for stations 8 and 9 to the control sample are 
presented in Table 8. Neither of these stations had mean dry weights significantly different from the 
control exposure. 

Table 8. Mean dry weight (mg) of C. tentans by replicate chamber and growth comparison with 

I 

Station 

Replicate' Control - 9 1 - . 

• . 'A,: 0.789 0.583 1.98 
0.768 0.550 0.516 
0.670 0.624 0.579 
0.450 0.515 0.650 
0.48 0.695 0.998 

Mean 
Dry Weight (mg) 

0.645 0.593 0.945 

Statistically 
Different 

from Control 
- No No 

3.2 Growth Endpoint - 65-day Exposure 

The sediment samples from stations in the study area were also, evaluated for toxicity using a 65-day solid 
phase exposure with the midge Chironomus tentans. The endpoints used for determination of an impact 
in the midge exposures were number of flies which had emerged from the sample sediment. 

Like the other tests, the sediment exposure series consisted of sediment samples from each of the ten 
stations in the project area and one of control sediment from Spruce Run Reservoir. The test chambers 
were prepared the same as for the 20-day midge tests and the number of replicate samples and test 
organisms was the same. Observations including the number of organisms dead, swimrmng, on the 
surface of the sediment, or on the surface of the water were made and recorded daily to assess organism 
health. The full details of this test, including raw data and statistical analysis, are provided in Appendix 
C. 

Beginning on Day 20, all test chambers were tightly covered with fine mesh nylon window screen and 
rubber bands. These covers retained emergent adults in their respective chambers so they could be 
recorded twice per day. Those individuals that achieved complete emergence were recorded as adult flies 
to be used in the statistical analysis of this endpoint. Incomplete emergence, those individuals that 
successfully began to emerge from the pupae, but then became caught, or expired m the process, were 
recorded as such but not included in the statistical analysis. There were only two individuals that were 
recorded as incomplete emergents. 

On Day 44 of the exposure, the controls reached a total emergence of 53.3% (32 of original 60 test 
individuals). As this was the final endpoint being assessed, the control treatment could be ended when it 
achieved >50% emergence of original test organisms. At this time, each test sample was evaluated 
individually on a daily basis to determine when it should end. Once a site sample had not recorded a new 

3-4 



The Louis Berger Croup, Inc. 

M1M3.40232 

Final Aquatic Biota Study Report - Matteo Iron and Metals, West Deptford, NJ 

emergent adult for seven consecutive days after the control treatment ended, that set of five replicate 
chambers was carefully sorted and all remaining surviving test organisms were recorded. 

Effects on First Emergence 

The number of days each replicate took to produce the first adult was recorded as a percentage of the total 
time of the test exposure, 65 days. The data were found to be normally distributed. Data were tested for 
homogeneity of variances using Bartlett's test, and found to be homogeneous. It was therefore 
determined that parametric analyses were appropriate, and ANOVA followed by Dunnett's pairwise 
comparisons were used to determine differences between survival of organisms in all samples and the 
control sample. 

Results from the analysis, which compared the time to first emergence in all samples with that of Stations 
8 and 9, the two reference stations, are presented in Table 9. The control values are included for 
comparative purposes. 

Of the sample stations in the study area, only Station 3 was found to have a significantly greater number 
of days to first emergence. All remaining stations: 4, 5, 6, 7 and 10 did not produce values statistically 
different from either of the reference stations. Stations 1 and 2 are not included in this analysis as they 
were originally designed to be used as reference stations, but unacceptable survival precluded their use as 
references. 

Table 9. Average time to 1st emergence of C. tentans by sample station, using Stations 8 and 9 for 

Station Average Days to 
1s t Emergence 

% of 65 Day 
Exposure 

Significant vs. 
Station 8 2 

" Significant vs. 
Station 9 2 

Control1 29.2 44.9 - -
8 31.4 48.3 . . ' - • N/A 
9 30.8 47.4 N/A -
3 51.2 78.8 Yes Yes 

41.6 64.0 No No 
5 40.8 62.8 No No 
6 36.6 56.3 No No 
7 33.6 v. 51.7 No No 

31.2 51.1 No No 
1 — Control included for comparison only 
2 - Reference stations not compared to each other 

Effects on Total Emergence-Comparison with Station 8 

Results from the analysis which compared the total emergence in all samples with that of Station 8 are 
presented in Table 10. Emergence is evaluated at seven day intervals beginning with Day 44, when the 
control treatment reached >50% emergence. The control value is included for comparative purposes. 

Station 8 ended on day 61, with a total emergence of 66.8%. It should be noted here that at Day 44, when 
the control treatment surpassed the 50% emergence level, Station 8 had produced 48.4% emergent adults. 
However, the criterion for the ending any sample treatment was no emergent individuals for seven 
consecutive days, so Station 8 continued until Day 61. Of the stations in the project area compared with 
reference station 8, Stations 6 and 7 at no time showed a significant difference in total emergence on any 
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of the days used for evaluation (44, 51, 58 and 65). Of the four remaining stations; 3, 4, 5 and 10, all had 
significantly less emergence at day 44 compared to Station 8. At 51 days, Station 3 had ended, Stations 4 
and 5 were still statistically different compared to Station 8, and Station 10 had produced sufficient 
numbers of adults to not be significantly different at day 51. At 58 days, Station 5 had ended, and 
Stations 4 and 10 were different from the reference. At the end of the test, Day 65, Station 4 had ended 
and Station 10 was again not statistically different from station 8. Stations 3, 4 and 5 have been 
highlighted in the table below to show that at all points during the exposure period these samples were 
producing significantly different responses compared to that of the reference (Station 8). The last sample 
from Station 10, appears to have suffered some deleterious response, however, the statistical analysis at 
Day 65 did not find the final emergence of 39.4% to be different from the reference sample. 

Table 10. Total emergence of C. tentans by station using Station 8 for comparison. 

Station 
Percent 

'Emergence 
@ 44 days 

n , 
Significant 
vs. sta. 8 

@ 44 days 

Percent 
Emergence 
@ 51 days 

Significant 
vs. sta, 8 
@ 51 days 

Percent 
Emergence. 
@ 58 days 

Significant 
vs. sta. 8 

@ 58 days 

Percent 
Emergence 
@ 65 days 

Significant 
vs. sta. 8 
@ 65 days 

Control 53.4 _ - - - - -

8 48.4 _ 61.6 - 66.8 - 66.8 

3 3.2 Yes Ended - - - - -

4 16.4 Yes 19.8 Yes 19.8 Yes Ended -

5 16.6 Yes 16.6 Yes Ended - - -. 

6 35 No 48.2 No 70 No 76.8 No 

7 28.2 No 41.6 No 46.6 No 46.6 No 

10 24.8 Yes 34.8 No 34.8 Yes 39.8 No 

Effects on Total Emergence-Comparison with Station 9 

Results from the analysis which compared the total emergence in all samples with that of Station 9 are 
presented in Table 11. Emergence is evaluated at seven-day intervals beginning with Day 44, when the 
control treatment reached >50% emergence. The control value is included for comparative purposes. 

Station 9 ended on Day 65, with a total emergence of 71.6%. It should be noted here that at Day 44, 
when the control treatment surpassed the 50% emergence level, Station 9 had produced 45.2% emergent 
adults. However, the criterion for the ending any sample treatment was no emergent individuals for seven 
consecutive days, so Station 9 continued until Day 65. Of the stations in the study area compared with 
reference Station 9, Stations 6 and 7 at no time showed a significant difference in total emergence on any 
of the days used for evaluation (44, 51, 58 and 65). Of the four remaining stations; 3, 4, and 5 had 
significantly less emergence at Day 44 compared to station 9. Station 10 was not significantly different 
from reference Station 9. At 51 days, Station 3 had ended, Stations 4 and 5 were still statistically 
different compared to Station 9, and Stations 6, 7 and 10 were not significantly different from Station 9. 
At 58 days, Station 5 had ended, and Stations 4 and 10 were significantly different from Station 9. At the 
end of the test, Day 65, Station 4 had ended, Stations 6 and 7 ended with no difference compared to 
Station 9 and Station 10 remained statistically different from Station 9. Stations 3, 4 and 5 have been 
highlighted in the table below to show that at all points during the exposure period these samples were 
producing significantly different responses compared to that of Station 9. 
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Table 11. Total emergence of C. tentans by sample location using Station 9 for comparison. 

Station 
- Percent;. 
Emergence-
@ 44 days 

Significant 
vs. sta. 9 

@ 44 days 

U Percent 
.Emergence" 
@ 51 days 

Significant 
vs. sta. 9, 

@ 5 l days. 

Percent 
Emergence 
@ 58 days 

Significant 
' vs.*st±9 

@ 58 days 

Percent 
Emergence. 

t @ 65 days • 

Significant 
" vs. s t£ 9< 
@ 65 days 

Control 53.4 - - - - - - -

• 9 45.2 - 58.4 - 66.8 - 71.6 
3 ' ' 3.2 Yes Ended - - - - -

~4 16.4 Yes 19.8 Yes 19.8 Yes Ended _ 

' 5 16.6 Yes 16.6 Yes Ended - . - _ 

*" 6 35 No 48.2 No 70 No 76.8 No 
7 28.2 No 41.6 No 46.6 No 46.6 No 

, 10 24.8 No 34.8 No 34.8 Yes 39.8 Yes 

Effects on Total Survival 

Results from the analysis which compared the total survival in all samples with that of Stations 8 and 9 
are presented in Table 12. The control values are included for comparative purposes. The remaining 
stations; 1, 2 and 10 were considered as alternate reference stations but unacceptable survival precluded 
their use as references. The recommended minimum survival for the emergence portion of this test is 
65% at the completion of testing. The control treatment as well as Stations 8 and 9 exceeded this level of 
surviving test organisms. 

Of the sample stations in the study area, Station 3 was found to have a significantly lower survival than 
Stations 8 and 9. Stations 4 and 7 were found to have statistically different survival rates when 
compared to Station 9. 

Table 12. Total survival of C. tentans by sample location using Stations 8 and 9 for comparison. 

Station Percent Total 
Survival 

Significant vs. 
Control 

Significant vs. 
- Station 8 ' 

Significant vs. 
J ' Station 9 

•~. Control 1' 88.3 - - -

N '•<•' 25.0 Yes - -
. 2 40.0 Yes - • , -

ISIiSiiSiSisii 50.0 - Yes Yes 
. ' 4 ;/•-. 21.7 No Yes 

5 81.7 - No No 
81.7 - No No 

* 7 46.7 - No Yes 
J > * . 8 . 68.3 No - NA 

,9-. 80.0 No NA -
X 1 0 , ^ 55.0 Yes No No 

1 — Control included for comparison only 
NA - Stations 8 and 9 were not compared to each other 
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4.0 FISH AND BENTHIC MACROINVERTEBRATE COMMUNITY 
ASSESSMENTS 

4.1 Fish Community Assessment 

4.1.1 Methods 

Berger conducted an assessment of the resident fish communities to evaluate the ecological integrity of 
the aquatic system adjacent to the Site. Berger collected fish samples from each of the seven stations 
within Hessian Run and three stations within Woodbury Creek (Figure 1). Berger utilized fish collected 
during this effort to supply tissue samples for the analyses described in Section 5.1. Fish samples were 
collected using a 30-foot beach seine (0.25-inch mesh) (Figure 6), except at Stations 1, 2, and 3 in 
Hessian Run where a 10-foot seine (0.25 inch mesh) was used because of the narrow channel width. 
Three replicate hauls were made within two hours of low tide at each station in the opposite direction of 
the prevailing tidal current. Each haul attempted to cover 20 meters of the substrate, but in many cases, 
submerged obstructions such as logs and stumps limited hauls to shorter distances. Fish were identified 
in the field and counted, and 25 individuals of each species were measured per replicate sample, i f 
available. 

4.1.2 Results 

Table 13 presents the fish species richness, diversity, and trophic composition at each of the 10 stations 
sampled during the study. Results of the fish survey were compared with historical studies conducted 
within the project vicinity (e.g., Hastings and Good, 1977). Raw fish data and statistical summary are 
provided in Appendices D and E. 

Figure 6. Finfish sampling at Station 5 in Hessian Run, looking west. 
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Table 13. Fish species abundance, richness, diversity, and trophic composition. 

Species Name 
Common 

Name 

-Abundance . ' " , - Totals 
Species Name 

Common 
Name Station Stations Reference 

Stations 

Species Name 
Common 

Name 
1 2 3 4 5 6 7 8 9 

3,4,5 
and 6 

Reference 
Stations 

Fundulus diaphanus Banded Killifish 14 3 15 306 67 50 22 370 384 61 438 854 
Fundulus 

heteroclitus 
Mummichog 

8 6 .12 708 224 26 16 2 15 4 970 51 

Etheostoma olmstedi Tessellated 
darter 1 3 10 1, 5 20 

Hybognathus regius Eastern Silvery 
Minnow 1 1 2 38 42 84 

Alosa 
pseudoharengus 

Alewife 
2 3 39 4 13 2 59 

Lepomis gibbosus Pumpkinseed 1 7 1 1 2 5 1 8 10 
Anguilla tostrata American Eel 3 2 5 

Anchoa spp. Anchovy 2 .1 3 
Menidia menidia Silversides 1 1 

Mbrone americana White Perch 1 1 44 19 14 79 
Morone saxatilis Striped Bass 4 2 6 

Trinectes maculatus Hogchoker 1 3 4 

Total 24 12 27 1023 292 76 47 481 469 143 1418 1176 

Species Richness 

(total number of species caught) 4 5 2 4 3 2 7 11 9 9 4 12 

Shannon-Weaver Diversity Index 

(mean of station replicates) 0.334 0.275 0.298 0.288 0.260 0.279 0.510 0.390 0.306 0.586 0.287 0.473 

Trophic Composition 

% omnivores 96 83 100 99 100 100 81 78 93 76 99 84 

% bottom invertebrate feeders 4 0 0 0 0 0 9 3 0 3 0 2 

% water column feeders 0 8 0 1 0 0 9 9 2 10 1 6 

% top carnivores 0 8 o 0 0 0 2 11 4 11 0 8 

Species Richness and Diversity 

Overall, twelve species of fish were caught in the study area. Of these, four species are freshwater 
(Fundulus diaphanus, Etheostoma olmstedi, Hybognathus regius, and Lepomis gibbosus), six are 
estuarine and marine (Fundulus heteroclitus, Anchoa spp., Menidia menidia, Morone americana, Morone 
saxatilis, and Trinectes maculatus), and two are diadramous (Alosa pseudoharengus and Anguilla 
rostratd). Only four species were caught at stations adjacent to the Site (Stations 3, 4, 5, and 6), while 
twelve species were caught at the reference stations. 

For stations adjacent to the Site (Stations 3, 4, 5, and 6), diversity was particularly low, with the catch 
consisting almost entirely of F. diaphanus and F. heteroclitus, with only a few individuals of A. 
pseudoharengus and L. gibbosus caught. Mean fish diversity at these four stations, as measured by the 
Shannon-Weaver Diversity Index, was 0.287, while at the reference stations upstream and downstream in 
Hessian Run and in Woodbury Creek, the fish diversity index was 0.473. Fish species caught in 
Woodbury Creek included Anguilla rostrata, Anchoa spp., Menidia menidia, and Morone saxatilis, in 
addition to the eight species caught in Hessian Run. Fish diversity was relatively low in Hessian Run, 
compared to Woodbury Creek. Fundulus diaphanus and Fundulus heteroclitus comprised over 98% 
(1,477 of 1,501) of fish caught in Hessian Run. Very low numbers of six additional species (24 
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individuals) were caught in Hessian Run, including Etheostoma olmstedi, Hybognathus regius, Alosa 
pseudoharengus, Lepomis gibbosus, Morone americana, and Trinectes maculatus. 

Trophic Composition 

The trophic composition of the fish communities at stations in Hessian Run and Woodbury Creek is 
depicted in Table 13. Trophic compositions are based on the percentage of individuals which are either 
omnivores (Fundulus diaphanus, Fundulus heteroclitus, Hybognathus regius, and Menidia menidia), 
bottom invertebrate feeders (Etheostoma olmstedi and Trinectes maculatus), water column feeders (Alosa 
pseudoharengus, Lepomis gibbosus and Anchoa spp.), or top carnivores (Anguilla rostrata, Morone 
americana, and Morone saxatilis). Because of the dominance of F. diaphanus and F. heteroclitus in the 
fish communities of the study area, omnivores dominate these communities. The fish communities at 
Hessian Run stations consisted largely of omnivores (86% to 100%), with few fish in the other trophic 
levels, particularly Stations 3, 4, 5, and 6 (on-Site) which consisted almost entirely of omnivores (99% to 
100%). Omnivores were also dominant at the Woodbury Creek stations (76% to 93% of individuals), but 
to a lesser degree than in Hessian Run. The greatest proportion of top carnivores in the community was 
found at stations in Woodbury Creek. 

Comparison with Previous Studies 

Station 2 and 7 in Hessian Run and Station 9 in Woodbury Creek were also sampled by Hastings and 
Good (1977) during August, allowing direct comparisons of species richness (Table 14). Unfortunately, 
no sampling was performed adjacent to the Site in the 1977 study, so no comparisons with the Site across 
time is possible. In Hessian Run, the same number of species was caught in both studies (8). However, 
the 1977 study encountered three species, Anguilla rostrata, Notropis hudsonius, and Pinephales notalus, 
which were not found in 2003. Three species, Etheostoma olmstedi, Alosa pseudoharengus, and 
Trinectes maculatus, were caught in 2003 but were not encountered in 1977. A. pseudoharengus was 
caught in 2003 in Hessian Run during other sampling months in 1977, but E. olmstedi and T. maculatus 
were not caught in either Hessian Run or Woodbury Creek in 1977. Since the 1977 study spanned several 
months, it is unlikely that these two species occurred there at that time. The present study did not catch A. 
rostrata in Hessian Run during the fish community assessment, but several individuals were subsequently 
caught within Hessian Run during invertebrate tissue collection efforts. 

At Station 9 in Woodbury Creek, the same number of species (9) was caught in both studies, however, the 
1977 study reported four species not found in 2003: Pinephales notalus, Pomoxis nigromaculatus, 
Notemigonus crysoleucas, and Alosa aestivalis. Four species, Etheostoma olmstedi, Lepomis gibbosus, 
Anguilla rostrata, and Anchoa spp. were found in 2003 but not in August 1977, however, L. gibbosus and 
A rostrata were caught in Woodbury Creek during other sampling months in 1977. E. olmstedi.and 
Anchoa spp. were not caught in either Hessian Run or Woodbury Creek in 1977, and since that study 
spanned several months, it is unlikely that these two species occurred there at that time. 

Looking beyond Station 9, several other species not observed in Woodbury Creek in August 1977 were 
caught in 2003, including Menidia menidia and Morone saxatilis. Again, the 1977 study spanned several 
months, so it is unlikely that these species would have been missed had they been present. 
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Table 14. Comparisons of fish communities at stations sampled during both the present study and 

Species 

Hessian Run 
(Stations 2 and 7) 

' Woodbury 
Creek (Station 

. 9) 
Species 1977 2003 1977 2003 

Fundulus diaphanus X X X X 

Fundulus heteroclitus X X X X 

Etheostoma olmstedi X X 

Hybognathus regius X* X X X 

Alosa pseudoharengus X X X 

Lepomis gibbosus X X X 

Anguilla rostrata X X 

Anchoa spp. X 

Menidia menidia 
Morone americana X X X X 

Morone saxatilis 
Trinectes maculatus X 

Notropis hudsonius X 

Pinephales notalus X X 

Pomoxis nigromaculatus X 

Notemigonus crysoleucas X 

Alosa aestivalis X 

Total species 8 8 9 9 
X = present 

"Identified as Hybognathus nuchalis by Hastings and Good 

Occurrence and Length Frequency Distributions of Fundulus spp. 

Fundulus diaphanus and Fundulus heteroclitus constituted approximately 89% of the total number offish 
caught during the study. These two species were nearly equally abundant overall, but F. heteroclitus in 
Hessian Run outnumbered F. diaphanus by 2 to l (1,000 to 477); whereas in Woodbury Creek, F. 
diaphanus outnumbered F. heteroclitus by nearly 40 to 1 (815 to 21). F. heteroclitus is an extremely 
hardy species and is able to tolerate the more stressful environmental conditions encountered in Hessian 
Run at low tide when the water may be less than a foot deep. F. diaphanus was relatively more abundant 
in Woodbury Creek near low tide, where environmental conditions are much less variable than in Hessian 
Run. 

The length frequency distributions of F. diaphanus and F. heteroclitis in the study area appear in Figures 
7 and 8. Lengths from the three replicates at each station were pooled. Members of the 2002 and 2003 
year classes of both species were found in Hessian Run and Woodbury Creek. These year classes for F. 
diaphanus consist of distinct peaks at 35 mm and 68 mm, while for F. heteroclitus, the peaks are less 
distinct but appear at 38 mm and 59 mm, with a possible third year class at 75 mm. 
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F u n d u l u s d i a p h a n u s l e n g t h f r e q u e n c i e s ( a l l s t a t i o n s ) 
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Figure 7. Fundulus diaphanus length frequencies in the study area. 

Fundulus heteroclitus length frequencies (all stations) 
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Figure 8. Fundulus heteroclitus length frequencies in the study area. 

4.2 Benthic Macroinvertebrate Community Assessment 

Berger conducted an assessment of the resident benthic macroinvertebrate communities to evaluate the 
ecological integrity of the aquatic system adjacent to the Site. Berger collected benthic macroinvertebrate 
samples from each of the seven stations within Hessian Run and the three stations within Woodbury 
Creek (Figure 1) The substrate composition throughout the study area is predominately silt and mud with 
underlying clay. Benthic cores were obtained by advancing a 100 mm by 100 mm hand-held square core 
100 mm into the substrate at the water's edge at low tide. Three replicate samples were taken at each 
station, several feet apart from each other. Each sample was washed through a 0.5 mm sieve bucket and 
fixed in 95% ethanol. Samples were sorted in the field (Figure 9) and identified to the lowest practical 
taxon in the laboratory. Species abundance, number of species, and diversity of each replicate were 
recorded Benthic macroinvertebrate species abundance, richness, diversity, trophic composition, and 
pollution tolerance for all stations is provided in Table 15. Raw benthic macroinvertebrate data and 
statistical summary appear in Appendices F and G. 
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Figure 9. Sorting benthic samples in the field. 

Table 15. Benthic macroinvertebrate species abundance, richness, diversity, trophic composition, 
and pollution tolerance. ^ _ 

: Species Abundance Station Stations 
3,4,5 
and 6 

-Reference 

Order/Class Species/Taxa 1 2 3 4 5 6 7 8 9 10 

Stations 
3,4,5 
and 6 

Stations 

Oligochaeta Oligochaete A 8 159 172 15 126 68 38 19 48 18 381 290 

Oligochaete B 19 3 4 4 22 8 

Insecta Odonata-Gomphidae 1, 1 

Dlptera-Chironomidae 41 70 38 13 46 85 15 19 2 19 182 166 
Crustacea Isopoda-Anthuridae 1 4 5 

Amphipod-Gammaridae 7 1 8 

Bivalvia 
Asian dam 50 21 12 1 11 2 1 5 4 6 26 87 Bivalvia 
Unfcmidae 4 2 6 

Hirudinea Leech 2 3 3 1 4 5 

Total 113 256 225 29 203 158 58 48 54 47 615 576 

Species Richness 

(total species/taxa) 7 6 ' 4 3 5 4 4, 5 3 4 5 9 

Shannon-Weaver Diversity Index 
(mean of station 
replicates) 0.526 0.414 0.372 0.284 0.420 0.325 0.332 0.526 0.162 0.462 0.409 0.522 

Trophic Composition .-, 

% deposit feeders 49.6 89.8 93.3 96.6 94.1 98.7 98.3 89.6 92.6 87.2 95.1 82.8 
% filter feeders 47.8 9.0 5.3 3.4 / 5.4 1.3 1.7 10.4 7.4 12.8 4.2 16.1 
% carnivores 2.7 1.2 1.3 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.7 1.0 
Pollution Tolerance " 

% tolerant 89.4 98.8 100 100 100 100 100 97.9 100 91.5 100 96.5 
% moderately tolerant 9.7 1.2 0 0 0 0 0 2.1 0 8.5 0 3.3 

. % sensitive 0.9 0 0 0 0 0 0 0 0 0 0 0.2 
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Species Richness and Diversity 

Overall, nine benthic macroinvertebrate taxa were collected from the sediments of the 10 stations in the 
study area. All macroinvertebrates collected during this study are typically found in freshwater, with the 
exception of the isopod, which generally occurs in brackish or marine habitats. Five taxa were collected 
at stations adjacent to the site (Stations 3, 4, 5, and 6), while nine taxa were collected at the reference 
stations. 

Macroinvertebrate diversity in both Hessian Run and Woodbury Creek was fairly low, with Oligochaetes, 
Chironomids, and the Asian clam comprising over 97% (1,162 of 1,191) of the individuals collected. 
Low numbers of five additional taxa (29 individuals in all) were collected: Gomphidae, Anthuridae, 
Gammaridae, Unionidae and Hirudinea. Macroinvertebrate diversity at stations in Hessian Run, as 
measured by the Shannon-Weaver Diversity Index, was generally in the range of that of Woodbury Creek 
stations. However, overall diversity of the stations adjacent to the Site (Stations 3, 4, 5, and 6) was lower 
than that of the reference stations in Hessian Run and Woodbury Creek. The mean macroinvertebrate 
diversity index at Stations 3, 4, 5, and 6 was 0.409, while the mean diversity of the reference sites 
upstream and downstream in Hessian Run and in Woodbury Creek was slightly higher at 0.522. 

Trophic Composition 

The trophic composition of the macroinvertebrate communities at stations in Hessian Run and Woodbury 
Creek are provided in Table 15. Trophic compositions are based on the percentage of individuals which 
are either deposit feeders (Oligochaetes, Chironomids, Anthurids, and Gammarids), filter feeders (Asian 
clam and Unionidae), or carnivores (Gomphidae and Hirudinea). Because of the dominance of 
Oligochaetes and Chironomids in the benthic macroinvertebrate communities of the study area, deposit 
feeders dominate these communities. The macroinvertebrate communities at Stations 3, 4, 5, and 6 in 
Hessian Run adjacent to the Site consisted almost entirely of deposit feeders (95%), with few filter 
feeders (4%) or carnivores (less than 1%). Macroinvertebrate communities at the reference stations in 
Hessian Run and Woodbury Creek also consisted primarily of deposit feeders (83%) and contained few 
carnivores (1%), but had considerably more filter feeders (16%) than Stations 3,4,5, and 6. As presented 
in Table 15, most of these filter feeders were collected at Stations 1 and 2, where the sediments were 
sandier than most other stations sampled in the study area, likely accounting for the higher numbers of 
juvenile clams. 

Pollution Tolerance 

The Rapid Bioassessment Protocol procedure used by NJDEP's Bureau of Freshwater and Biological 
Monitoring is based on the USEPA's Rapid Bioassessment Protocols for use in Streams and Wadeable 
Rivers (EPA 841-B-99-002 Nov. 1999) This procedure involves the use of a net to collect insects, 
mollusks, and crustaceans in stream bottoms. The data analysis scheme calculates an impairment score 
based on five metrics, two of which are measures of the abundance of EPT taxa (Ephemeroptera, 
Plecoptera, and Trichoptera, commonly known as mayflies, stoneflies, and caddisflies) which are 
pollution sensitive. Because of the tidal nature of the study area and the predominance of silty sediments 
in the streambeds, macroinvertebrates in the study area are generally infauna which cannot be collected 
by net. Additionally, no EPT taxa were found in the macroinvertebrate communities of the study area. 
Therefore, the USEPA protocol is not appropriate to characterize the health of tidal streams with soft 
bottoms as those encountered during this study. 
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No single document was found which rated the pollution tolerance of the various macroinvertebrate taxa 
observed in the study area, however, several reports were used to develop estimations of relative tolerance 
by each taxa. These sources include Gosner (1977), USDA (1999), and USEPA (1990). Pollution 
tolerance, as shown in Table 15, is based on the assumption that Oligochaetes, the Asian clam, and 
Hirudinea are tolerant; Unionidae, Anthuridae and Gammaridae are moderately tolerant; and Gomphidae 
are sensitive to pollution. The macroinvertebrate communities at Stations 3, 4, 5, and 6 were entirely 
composed of tolerant organisms. The communities of reference stations upstream and downstream in 
Hessian Run and in Woodbury Greek were composed primarily of tolerant taxa (96.5%), but also 
contained some moderately tolerant taxa (3.3%) and a single sensitive individual. 
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5.0 TISSUE ANALYSIS 

In order to assess the potential for food chain bioavailability and bioaccumulation of lead and PCBs from 
the project site, Berger conducted tissue analysis on specimens representing various trophic levels within 
the study area.' Four components were analyzed: fish tissue (two trophic levels), wetland vegetation 
tissue (two species), benthic invertebrate tissue from wetland soils, and invertebrate tissue from upland 
soils. Approximately 20 - 50 grams of tissue of each species were collected per replicate from each 
station for tissue analysis. 

5.1 Fish Tissue 

Berger conducted tissue analysis on F diaphanus (whole fish) for ecological risk assessment. Three 
replicate samples were collected at each of three on-site stations (Stations 3, 4, and 5) and three replicates 
were collected from each of three stations located within Woodbury Creek (Stations 8, 9, and 10). The 
pumpkinseed, Lepomis gibbosus, a fish consumed by humans, provided tissue for assessment of risk to 
human health, although due to the small size of the individuals caught, it was not possible to sample 
edible portions of this species, so whole fish were analyzed. Additionally, very few L. gibbosus were 
caught in Hessian Run (only one tissue sample was collected at Station 4) and at Station 9 in Woodbury 
Creek. Tables 16 and 17 present the concentrations of lead and several PCB congeners found in the tissue 
of F. diaphanus and L. gibbosus in the study area. No disease or anomalies were observed among fish 
submitted for tissue collection, but it was noted that some larger F. diaphanus and F. heteroclitus 
individuals had red lesions around the mouths or gills. At the request of NJDEP, a single sample 
comprised of F. heteroclitus individuals affected by lesions was submitted for tissue sampling (see Table 
18). Additionally, a sample of live F. heteroclitus bearing lesions was submitted to NJDEP fish 
pathologists for their examination; the results are provided in Appendix H. 
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Table 16. Concentrations of lead and PCB congeners in tissue of Fundulus diaphanus. 
Fundulus diaphanus Contaminants (ppm) 

Station Sample ID' Lead 
Aroclor 

1016 
Aroclor 

1221 
Aroclor 

1232 
Aroclor 

1242 
Aroclor 

1248 
Aroclor 

1254 
Aroclor 

1260 

3 
i i l l i a i i l S i 1.5 0.015U 0.015U 0.015U 0.015U 0.036 0.19 0.067 

3 1.6 0.015U 0.015U 0.015U 0.015U 0.032 0.17 0.061 3 

1.6 0.025U 0.025U 0.025U 0.025U 0.043J 0.25 0.087 

4 
0.78 0.05U 0.05U 0.05U 0.05U 0.1J 0.38J 0.13 

4 0.78 0.025U 0.025U 0.025U 0.025U 0.068J 0.3J 0.16 4 

0.7 0.025U 0.025U 0.025U 0.025U 0.056 0.24J 0.11J 

5 
0.99 0.05U 0.05U 0.05U 0.05U 0.074 0.44J 0.16 

5 1.2 0.05U 0.05U 0.05U 0.05U 0.069 0.39 0.16 5 

0.82 0.025U 0.025U 0.025U 0.025U 0.09 0.26 0.075 

8 
0.7 0.025U 0.025U 0.025U 0.025U 0.053 0.18J 0.091 

8 0.71 0.015U 0.015U 0.015U 0.015U 0.038 0.12J 0.078J 8 

0.69 0.025U 0.025U 0.025U 0.025U 0.053 0.19J 0.11J 

9 
0.85 0.025U 0.025U 0.025U 0.025U 0.062 0.26 0.097 

9 0.86 0.025U 0.025U 0.025U 0.025U 0.057J 0.17J 0.1J 9 

1.4 0.015U 0.015U 0.015U 0.015U 0.048 0.14J 0.078 

10 
0.37 0.05U 0.05U 0.05U 0.05U 0.075 0.3 0.18 

10 0.46 0.025U 0.025U 0.025U 0.025U 0.071 0.24J 0.14 10 

0.39 0.025U 0.025U 0.025U 0.025U 0.061 0.24J 0.14 

U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 

Table 17. Concentrations of lead and PCB congeners in tissue of Lepomis gibbosus. 
Lepomis gibbosus Contaminants (ppm) 

Location 
Sample 

l i i lbSS; 
Lead 

Aroclor 
1016 

Aroclor 
1221 

Aroclor 
1232 

Aroclor 
1242 

Aroclor 
1248 

Aroclor 
1254 

Aroclor 
1260 

Hessian, 
Run 

(Station 4) 

4F1L 0.6 0.025U 0.025U 0.025U 0.025U 0.081 0.24J 0.12 Hessian, 
Run 

(Station 4) 
4F2L 0.52 0.015U 0.015U 0.015U 0.015U 0.068 0.14J 0.069 

Hessian, 
Run 

(Station 4) 4F3L 0.47 0.05U 0.05U 0.05U 0.05U 0.1 0.27J 0.29J 

Woodbury 
Creek 

(Station 9) 

9F1L 0.17J 0.01 U o.oiu 0.01 U 0.01 U 0.035 0.12 0.072 Woodbury 
Creek 

(Station 9) 
9F2L 0.28 0.025U 0.025U 0.025U 0.025U 0.11 0.28 0.092 

Woodbury 
Creek 

(Station 9) 9F3L 0.61 0.025U 0.025U 0.025U 0.025U 0.082 0.2 0.076 
U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 
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Table 18. Concentrations of lead and PCB congeners in tissue of Fundulus heteroclitus with lesions 

Ftihddlasheteroclitus 

• 
Contaminan t^ (ppm) ' k 

Location 
- Sample Lead 

Aroclor 
1016 

Aroclor 
1221 

Aroclor 
1232 

Aroclor 
1242 

Aroclor 
1248 

Aroclor 
1254 

Aroclor 
1260 

'Hessian - HRF 0.56 0.025U 0.025U 0.025U 0.025U 0.079 0.18 0.068 

U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 

As depicted in Figure 10, concentrations of lead detected in Fundulus diaphanus from stations in Hessian 
Run adjacent to the Site and from Woodbury Creek reference stations were similar, with mean 
concentrations ranging from approximately 0.5 to 1.5 ppm. Concentrations of the three PCBs detected in 
Fundulus diaphanus from stations in Hessian Run adjacent to the Site and from Woodbury Creek 
reference stations were also similar, with mean concentrations ranging from approximately 0.05 to 0.35 

ppm. 

1 

Lead and PCBs in Fundulus diaphanus 

m L e a d 

• Aroclor 1248 

a Aroclor 1254 

D Aroclor 1260 

Figure 10. Mean lead and PCB concentrations detected in Fundulus diaphanus. 

Figure 11 depicts the mean lead and PCB concentrations detected in Fundulus heteroclitus and Lepomis 
gibbosus in the study area. Concentrations of both lead and PCBs detected in Fundulus heteroclitus in 
Hessian Run adjacent to the Site were less than 0.6 ppm. These values are in the range of concentrations 
of these contaminants found in Fundulus diaphanus in both Hessian Run and Woodbury Creek. 
Concentrations of lead and PCBs detected in Lepomis gibbosus in Hessian Run adjacent to the Site were 
also low, and were similar to concentrations found in this species in Woodbury Creek, with mean 
concentrations ranging from approximately 0.1 to 0.5 ppm. 

t 
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Lead and PCBs in Fundulus heteroclitus and 
Lepomis gibbosus 
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• Aroclor 1248 

• Aroclor 1254 

• Aroclor 1260 

Figure 11. Mean lead and PCB concentrations detected in Fundulus heteroclitus and Lepomis 
gibbosus in the study area. 

While lead and three PCB congeners were detected in fish species of different trophic levels at both the 
reference stations and stations in Hessian Run adjacent to the Site, the concentrations of these 
contaminants were less than 1 ppm. Concentrations of these contaminants in fish tissue at reference 
stations and stations adjacent to the Site were similar. Because Hessian Run drains almost completely at 
low tide, most fish caught there are probably transients and thus are not exposed to potential contaminants 
for significant periods. 

Growth of juvenile brook trout (the same trophic level as Lepomis gibbosus) was not affected by whole-
body tissue concentrations of lead ranging from of 2.5 to 5.1 ppm (Jarvinen and Ankley 1999). These 
reported no-effect values are several times higher than those observed in L. gibbosus in the study area 
(less than 1 ppm), so no effects on growth are expected as a result of lead contamination from the site. 
No published data were available to compare tissue lead concentrations of fish from the same trophic 
level as Fundulus diaphanus, but the observed concentrations were also lower than the no-effect level 
reported for brook trout. 

Most PCB contamination studies in fish have focused on the effects of Aroclor 1254. Survival and 
growth of juvenile rainbow trout was not affected by whole-body tissue concentrations of Aroclor 1254 of 
81 ppm (Jarvinen and Ankley 1999). This reported no-effect value for Aroclor 1254 is much higher than 
those observed in L. gibbosus in the study area (less than 1 ppm). Aroclor 1248 and 1260 were detected 
in L. gibbosus in the study area in similarly low concentrations, so no effects on growth are expected as a 
result of contamination from these PCBs from the site. 

Survival and growth of adult fathead minnows (the same trophic level as F. diaphanus) was not affected 
by whole-body tissue concentrations of Aroclor 1254 ranging from 741 to 1253 ppm (Jarvinen and 
Ankley 1999). These reported no-effect values for Aroclor 1254 are much higher than those observed in 
F. diaphanus in the study area (less than 1 ppm). Aroclor 1248 and 1260 were detected in F. diaphanus 
in the study area in similarly low concentrations, so no effects on survival or growth are expected as a 
result of contamination from these PCBs from the site. 

The USEPA has established guidance for assessing chemical contaminant data for use in fish advisories 
(USEPA 2000). This guidance does not include screening for lead. The PCB screening in the guidance is 
for total PCBs. This study investigated fish tissue contamination of seven PCB congeners, but total PCB 
concentrations in fish tissue were not measured. Additionally, the screening is based on edible portions, 
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which were not obtained during the study due to the small size of the fish caught. Because of this, our 
data are not directly comparable with the EPA screening guidance. 

The mean combined concentrations of Aroclor 1248, 1254, and 1260 in whole-body tissue of L. gibbosus 
in Hessian Run was 0.459 ppm, and in Woodbury Creek it was 0.356 ppm. USEPA's fish consumption 
guidance for noncancer health endpoints recommends that fish tissue with total PCB concentrations 
exceeding 0.38 ppm should not be consumed (fish meals per month=none (less than 0.5)). For cancer 
health endpoints, the guidance recommends that there should be no consumption of fish tissue with total 
PCB concentrations exceeding 0.094 ppm (fish meals per month=none (less than 0.5)). Whole-body 
tissue of L. gibbosus in both Hessian Run and Woodbury Creek exceeded both USEPA's noncancer and 
cancer health endpoints for any fish consumption. 
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5.2 Benthic Macroinvertebrate Tissue 

Berger conducted benthic macroinvertebrate tissue analysis on the Asian clam (Corbicula fluminea) for 
ecological risk assessment. Three replicate samples were collected at each of three on-site stations 
(Stations 3, 4, and 5) and three replicates were collected from each of three stations located within 
Woodbury Creek (Stations 8, 9, and 10). Asian clams were collected from the substrate with the use of a 
rake and sieve with !4 inch mesh (Figure 12). As each clam contained approximately 0.08 g of tissue, 250 
clams were collected per sample in order to collect the minimum target sample of 20 g. Table 19 presents 
the concentrations of lead and several PCB congeners found in the tissue of the Asian clam in the study 
area. 

Figure 12. Collecting Asian clams for tissue contaminant analysis. 

As depicted in Figure 13, concentrations of lead detected in the Asian clam at stations in Hessian Run 
adjacent to the Site and from-Woodbury Creek reference stations were similar, with mean concentrations 
ranging from approximately 0.4 to 0.9 ppm. Concentrations of the three PCB congeners detected in the 
Asian clam were also similar at stations in Hessian Run and Woodbury Creek, with mean concentrations 
of less than 0.3 ppm. While the Asian clam is truly a resident of stations adjacent to the Site, it feeds on 
plankton transported by the tide which are not exposed to potential on-Site contaminants present in the 
sediment, and as such, the clam's tissues have low concentrations of these contaminants. 
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Table 19. Concentrations of lead and PCB congeners in tissue of the Asian clam 
Asian Clam Contam nant (ppm) 

Station 
Sample 

Lead 
Aroclor 

1016 
Aroclor 

1221 
Aroclor 

1232 
Aroclor 

1242 
Aroclor 

1248 
Aroclor 

1254 
Aroclor 

1260 

3 
3B1 0.79 0.025U 0.025U 0.025U 0.025U 0.066J 0.19 0.032J 

3 3B2 0.54 0.025U 0.025U 0.025U 0.025U 0.07 0.19 0.025U 3 

0.44 0.025U 0.025U 0.025U 0.025U 0.078 0.22 0.026 

4 
4B1 0.78 0.025U 0.025U 0.025U 0.025U 0.084 0.23 0.029 

4 4B2 0.73 0.025U 0.025U 0.025U 0.025U 0.1 0.26 0.033 4 

4B3 0.91 0.025U 0.025U 0.025U 0.025U 0.1 0.26 0.036 

5 

5B1 0.52 0.025U 0.025U 0.025U 0.025U 0.072 0.2 0.026 

5 5B2 0.53 0.025U 0.025U 0.025U 0.025U 0.062 0.18 0.0250U 5 

5B3 0.59 0.025U 0.025U 0.025U 0.025U 0.066 0.18 0.0250U 

8 
8B1 1.3 0.025U 0.025U 0.025U 0.025U 0.041J 0.12 0.025U 

8 8B2 0.57 0.015U 0.015U 0.015U 0.015U 0.034J 0.093 0.021 8 

8B3 0.92 0.015U 0.015U 0.015U 0.015U 0.035J 0.1 0.021 

9 
9B1 0.38 0.01 U 0.01 U 0.01U 0.01U 0.029 0.082 0.013 

9 9B2 0.46 0.015U 0.015U 0.015U 0.015U 0.047 0.14 0.022 9 

9B3 0.5 0.015U 0.015U 0.015U 0.015U 0.048 0.14J 0.024 

10 
10B1 0.86 0.025U 0.025U 0.025U 0.025U 0.046J 0.13 0.032 

10 10B2 0.56 0.025U 0.025U 0.025U 0.025U 0.047J 0.13 0.027J 10 

10B3 1 0.015U 0.015U 0.015U 0.015U 0.03J 0.091 0.025J 

U = not detected above the sample quantitation limit 

J = Estimated concentration 

Bolded values indicate positive detections 

(SQL) 

L e a d and P C B s in the As ian c l a m 

BE 
n 

ad t o 

El L e a d 

• Aroclor 1248 

O Aroclor 1254 

• Aroclor 1260 

5 8 

Station 

10 

Figure 13. Mean lead and PCB concentrations detected in the Asian clam in the study area. 

5.3 Upland Invertebrate Tissue 

Berger collected three replicate earthworm (Lumbricus spp.) samples from three stations within upland 
soil on the project site and one off-site reference station for ecological risk assessment. The sample 
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station locations are depicted on Figure 1. Earthworm samples were collected using shovels. Upon 
collection, earthworms were rinsed with distilled water to remove associated soil particles. In the 
laboratory, the whole earthworms were homogenized and sampled for the contaminants of concern. 
Earthworms were not dissected and no depuration of earthworm guts was undertaken. 

Figure 14. Taking position of earthworm collection site with GPS. 

Table 20 shows the concentrations of lead and several PCB congeners found in the tissue of earthworms 
in the study area. No disease or anomalies were observed among earthworms. 

Table 20. Concentrations of lead and PCB congeners in earthworm tissue. 
Earthworm ^ Contaminant (ppm) 

Station Sample ID Lead Aroclor 
1016 

Aroclor 
1221 

Aroclor 
1232 

Aroclor 
1242 

Aroclor 
1248 

Aroclor 
1254 

Aroclor 
1260 

4E 
4E1 441 0.50U 0.50U 0.50U 0.50U 0.50U 2.9 3.1 

4E 400 0.50U 0.50U 0.50U 0.50U 0.50U 2.4 2.4J 4E 

4E3 511 0.50U 0.50U 0.50U 0.50U 0.50U 2.1 3.2J 

4.5E 
4.5E1 339 0.50U 0.50U 0.50U 0.50U 0.50U 3.5 5.6 

4.5E 4.5E2 269 0.50U 0.50U 0.50U 0.50U 0.50U 2.5 4 4.5E 

4.5E3 414 0.50U 0.50U 0.50U 0̂ 5011 0.50U 2.5 3.2 

5E 
5E1 1,090 0.075U 0.075U 0.075U 0.075U 0.075U 0.62 0.37 

5E 5E2 1,150 0.10U 0.10U 0.10U 0.10U 0.10U 0.69 0.37 5E 

1,100 0.10U 0.10U 0.1 OU 0.10U 0.10U 0.73 0.36 

8E 
8E1 4.5 0.005U 0.005U 0.005U 0.005U 0.005U 0.012J 0.005U 

8E 8E2 25.1 0.025U 0.025U 0.025U 0.025U 0.025U 0.12J 0.025U 8E 

;;S;SE3:- ;:^. 5:9 0.005U 0.005U 0.005U 0.005U 0.005U 0.014 0.005U 

U = not detected above the Sample Quanitation Limit (SQL) 
J = Estimated concentration 
Bolded values indicate positive detections 
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Figure 15 depicts the mean lead concentrations detected in earthworm tissue within the study area. Mean 
concentrations of lead detected in earthworm tissue at on-Site stations ranged from approximately 340 to 
1,100 ppm, while the mean concentration at the reference station was only 12 ppm. Figure 16 depicts the 
mean PCB concentrations in earthworm tissue within the study area. Mean concentrations of the two 
PCB congeners detected in earthworms at on-Site stations ranged from approximately 0.4 to 4 ppm, while 
only one of these congeners was detected in earthworms at the reference station, and at a much lower 
mean concentration of about 0.05 ppm. Lead was detected in earthworms at the on-Site stations in mean 
concentrations 20 times greater than that of the reference station. PCBs were detected in earthworms at 
the on-Site stations in mean concentrations eight times greater than that of the reference station. 

Lead in the earthworm 
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Figure 15. Mean lead concentrations detected in earthworm tissue in the study area. 

PCBs in the earthworm 
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Figure 16. Mean PCB concentrations detected in earthworm tissue in the study area. 

Soil samples were not collected for analysis at the time of this study's earthworm sampling event, 
however, eight soil samples were collected and analyzed for lead from test pits during the previous RI 
investigations in the vicinity of the earthworm sampling Stations 4E, 4.5E and 5E. Those eight soil 
samples were collected at depths ranging from 0-3 feet bgs, and exhibited elevated lead concentrations 
ranging from a minimum of 821ppm to a maximum of 31,300, and the mean lead concentration was 
ll,600ppm. All of these lead contaminated soil samples were collected in areas containing observed 
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buried and surface battery casings and other mixed waste materials, as were the earthworm tissue samples 
exhibiting elevated lead and PCB concentrations at Stations 4E, 4.5E and 5E. Although no previous soil 
samples had been collected near earthworm Station 8E (which exhibited much lower lead and PCB 
concentrations), no battery casings or other mixed waste were observed at this location. Since lead and 
PCB concentrations in earthworm tissue were reported high in areas containing battery casings or other 
mixed waste, and much lower where waste was not observed, there appears to be a direct correlation 
between lead in earthworms and the presence or absence of site related waste materials. Although the 
previous RI soil samples collected near the earthworm tissue stations were not analyzed for PCBs, the 
same correlation can be drawn between the observed presence or absence of waste and elevated PCBs 
concentrations in tissue. 

5.4 Wetland Plant Tissue 

Berger conducted tissue analyses on the wetland plants wild rice (Zizania aquatica) and spatterdock 
(Nuphar luteurri), which were common in Hessian Run and along the shorelines of Woodbury Creek. 
Three replicate samples of each species were collected at each of three on-site stations in Hessian Run 
(Stations 4, 5 and 6) and at one reference station within Woodbury Creek (Station 8). For both 
spatterdock and wild rice, the tissue collection consisted of above-ground portions of vegetation. 
Careful attention during the field collection process ensured that only vegetation which was free of 
sediment was collected. Spatterdock samples were composed of stems and leaves, while wild rice 
samples consisted of stems, leaves, and seedheads. 

Tables 21 and 22 show the concentrations of lead and several PCB congeners found in the tissue of wild 
rice and spatterdock in the study area. 

Table 21. Concentrations of lead and PCB congeners in tissue of the wetland plant spatterdock. 
Spatterdock S1HIS Contam' nant (ppr i lfl lfSi L - i -* 

Station Sarnple JD Lead 
Aroclor 

1016 
Aroclor 

1221 
Aroclor 

1232 
Aroclor 

1242 
Aroclor 

1248 
Aroclor 

1254 
Aroclor 

1260 

„- 4PfJ1 9.8 0.005U 0.005U 0.005U 0.005U 0.005U 0.015J 0.0083 
4 4PN2^ 4.8 0.005U 0.005U 0.005U 0.005U 0.005U 0.0095J 0.005U 

5.2 0.005U 0.005U 0.005U 0.005U 0.005U 0.012J 0.0053 

5PN1 8.4 0.005U 0.005U 0.005U 0.005U 0.005U 0.015J 0.008 

v. 5 6.7 0.005U 0.005U 0.005U 0.005U 0.005U 0.014J 0.0076 
^ t 

5PN3 7.6 0.005U 0.005U 0.005U 0.005U 0.005U 0.013J 0.0058 

°%J BPilrtr* ' 4.9 0.005U 0.005U 0.005U 0.005U 0.0051) 0.0088J 0.005U 
6 5.5 0.005U 0.005U 0.005U 0.005U 0.005U 0.01J 0.0051 

6PN3 3.9 0.005U 0.005U 0.005U 0.005U 0.005U 0.0094J 0.005U 
^ i 

1.5 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 

,8 , ^ 8PN2 i \ 1.4 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 
fc V. / * 8PN3" X. 1.6 0.005U 0.005U 0.005U 0.005U 0.027 0.005U 0.005U 

U = not detected above the sample quantitation limit (SQL) 

J = Estimated concentration 

Bolded values indicate positive detections 

\ 
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Wild Rice Cbhtam nant (ppm) > -

Station 
Sample 

ID , Lead 
Aroclor 

1016 
Aroclor 

1221 
Aroclor 

1232 
Aroclor 

1242 
Aroclor 

1248 
Aroclor 

1254 
Aroclor 

1260 

4 
4PZ1 2.2 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 

4 4PZ2 6.1 0.005U 0.005U 0.005U 0.005U 0.005U 0.007J 0.005U 4 

4PZ3 5.6 0.005U 0.005U 0.005U 0.005U 0.005U 0.0052J 0.005U 

5 
5PZ1 1.3 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 

5 5PZ2 3.5 0.005U 0.005U 0.005U 0.005U 0.005U 0.0062 0.005U 5 

5PZ3 1.8 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 

6 
6PZ1 8.2 0.005U 0.005U 0.005U 0.005U 0.005U 0.012J 0.0073J 

6 6PZ2 6 0.005U 0.005U 0.005U 0.005U 0.005U 0.0084J 0.005U 6 

6PZ3 7.1 0.005U 0.005U 0.005U 0.005U 0.005U 0.014J 0.0074J 

8 
8PZ1 0.33 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 

8 8PZ2 0.36 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 8 

8PZ3 0.23J 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 

U = not detected above the sample quantitation limit 

J = Estimated concentration 
Bolded values indicate positive detections 

(SQL) 
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Both lead and PCBs were detected in the two wetland plant species at stations adjacent to the Site. Figure 
17 depicts mean lead concentrations detected in wetland plants in the study area. Mean concentrations of 
lead detected in the wetland plants spatterdock and wild rice at stations in Hessian Run adjacent to the 
Site ranged from approximately 2 to 7 ppm, while the mean concentrations in these plants at the 
Woodbury Creek reference station were less than 2 ppm. Figures 18 and 19 depict mean PCB 
concentrations in spatterdock and wild rice in the study area. Mean concentrations of the. two PCB 
congeners detected in these two wetland plants at stations in Hessian Run adjacent to the Site ranged from 
approximately 0.005 to 0.015 ppm, while neither of these two congeners was detected in the tissue of 
these plant species at the Woodbury Creek reference station. 

Lead in wetland plants 

B Spatterdock 

• Wild Rice 

Figure 17. Mean lead concentrations detected in wetland plants in the study area. 
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Figure 18. Mean PCB concentrations detected in spatterdock in the study area. 
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Figure 19. Mean PCB concentrations detected in wild rice in the study area. 
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6.0 CONCLUSIONS 

The dissolved oxygen levels and pH of surface water at Site stations (Stations 3, 4, 5, & 6) in Hessian 
Run met the state criteria for FW2 waters. Concentrations of total recoverable lead at all Site stations 
were below the acute aquatic life protection standard, but three of the four Site stations (3, 5, and 6) 
exceeded the chronic aquatic life protection criteria. Sediment sampling revealed that concentrations of 
lead in sediments at all Site stations were greater than lead concentrations at all reference stations. 
Sediment lead concentrations exceeded the Lowest Effects Level (LEL) at all Site stations, and lead 
concentrations at three of four Site stations (3, 4, and 6) also exceeded the Severe Effects Level (SEL). 
While lead concentrations at station 6 only slightly exceeded the SEL, lead concentrations at stations 3 
and 4, respectively, greatly exceeded the SEL by 1 to 1.75 orders of magnitude. Based on results 
presented in the recent Remedial Investigation Report (RIR - Berger, 2004), the locations of stations 3 
and 4 coincide with those of the heaviest concentrations of lead bearing battery casings previously 
deposited along the Hessian Run shoreline. Concentrations of Aroclor 1254 and Aroclor 1260 detected at 
all four Site stations exceeded the LEL, but did not exceed the SEL. Concentrations of these two PCB 
congeners at Site Station 4 were approximately ten times higher than concentrations detected at all other 
stations. Site Station 4 also contained another PCB that was not detected at any other station in the study 
area. 

Sediment toxicity testing through acute exposure experiments indicated elevated toxicity of some Site 
station sediments relative to reference stations and control sediment. Sediments from Station 4 resulted in 
100% mortality of amphipod test organisms, while Site Station 6 had significantly less test organism 
survival than the control sediment. Survival and growth at the other two Site stations (3 and 5) were not 
significantly different than survival in the control sediment. In the midge testing, sediment from Site 
Station 4 again resulted in 100% mortality of test organisms, while the other three Site stations all had 
significantly less test organism survival than control sediment. In both the amphipod and midge testing, 
several of the reference sites also had significantly less survival than control sediment. Chronic exposure 
experiments using larval midges as test organisms resulted in significantly less adult emergence at three 
of the four Site stations than the reference stations. Site Station 3 also had a significantly greater number 
of days before first emergence than the reference stations. 

Four fish species were caught at Site stations, while twelve species were caught at the reference stations. 
Mean fish diversity at the four Site stations was considerably lower than at the six reference stations 
upstream and downstream in Hessian Run and in Woodbury Creek. The fish communities at the Site 
stations consisted almost entirely of omnivores, whereas fish communities at the reference stations, while 
also primarily composed of omnivores, had a greater percentage of water-column feeders and top 
carnivores. In addition, three species not encountered in a 1977 fish survey of the study area (Hastings 
and Good, 1977) were caught during this study. 

Five benthic macroinvertebrate taxa were collected at the Site stations, while nine taxa were collected at 
the reference stations. Mean taxa diversity of the Site stations was slightly lower than that of the 
reference stations. The benthic macroinvertebrate communities at the Site stations and reference stations 
consisted almost entirely of deposit feeders, with few filter feeders or carnivores. Benthic taxa at the 
reference stations were primarily pollution-tolerant, but some moderately tolerant and sensitive taxa were 
present, while Site stations consisted entirely of pollution-tolerant organisms. 

Similar concentrations of lead were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations. PCBs were detected in fish and clam tissue from Site stations and Woodbury 
Creek reference stations at similar concentrations. Concentrations of lead detected in the wetland plants 
spatterdock and wild rice at Site stations were considerably higher that those of the Woodbury Creek 

6-1 



The Louis Berger Group, Inc. 

M1M3.40256 

Final Aquatic Biota Study Report - Matteo Iron and Metals, West Deptford, NJ 

reference stations. Concentrations of two PCB congeners (Aroclor 1254 and Aroclor 1260) detected in 
these plant species at Site stations were also considerably higher than at the reference stations. In 
earthworm tissue, lead concentrations at the Site stations were over ten times greater than at the reference 
station. Concentrations of the two PCB congeners detected in earthworms at Site stations were also much 
higher than at the reference station. 

In summary, concentrations of total recoverable lead in surface water samples at three of the four Site 
stations (3, 5, and 6) exceeded NJDEP's chronic aquatic life protection criteria. Sediment lead 
concentrations at three of the four Site stations (3,4, and 6) exceeded NJDEP's SEL values. Sediments at 
Site Stations 3 and 4, which both had sediment lead concentrations of over 2,000 ppm, exhibited high 
benthic organism toxicity relative to other stations in the study area; station 4 exhibited the highest 
mortality rate (100% mortality) for both amphipods and midges. These two stations with high lead 
concentrations and toxicity levels are located immediately adjacent to the heaviest concentrations of 
shoreline battery casing deposits (see Figure 20). As evidenced by the field assessment results, benthic 
organisms do occur in the sediment at Site Stations 3, 4, 5, and 6, albeit at lower diversity than the 
reference stations. However, benthic organisms in fine-grained sediment such as that present in the study 
area typically occur within the top few centimeters of sediment. Because the sediment used for sediment 
contaminant sampling and sediment toxicity testing was collected from a composited depth of 0-6", the 
deeper portion of the sample may contain contaminant levels toxic to the benthos. Consequently, 
disturbance and exposure of deeper sediment containing high levels of contaminants would adversely 
impact the aquatic biota. 

Concentrations of lead and PCBs in fish and clam tissue were similar at the Site and reference stations. 
This result is not unexpected, considering the natural history of the organisms. Fish are mobile and unlike 
the benthos, are not resident at a particular station. Therefore, they would not be exposed exclusively to 
water and sediment quality conditions at a particular site. The clams are resident members of the benthic 
community, but are filter feeders. In addition, the relatively small size of the clams that were collected 
and analyzed indicates that the individuals represented a newly settled year class. 

Lead and PCB concentrations in wetland plant tissue were much higher at the Site stations than the 
reference stations, suggesting that pollutants may be located more deeply in the sediment where plant 
roots can uptake them. Herbivores inhabiting this area would appear to be at risk of consuming plants 
with elevated concentrations of pollutants. 

Earthworm tissue lead and PCB concentrations were much greater at the three upland Site stations 
(Stations 4E, 4.5E & 5E) than the off-site reference station (8E). The three lead and PCB impacted 
upland sampling stations were located within areas documented in the RIR (Berger, 2004) to contain 
surficial and buried mixed waste materials containing lead bearing battery casings and PCB contaminated 
soils. Earthworms are a major food source for shrews and moles, as well as a variety of bird species, arid 
may represent a pathway through which lead and PCBs are passed onto higher trophic levels in the food 
chain. 
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Richard J. Codey 
Acting Governor 

Department of Environmental Protection 
Division of Remediation Management & Response 

401 E. State Street, PO Box 413 
Trenton, New Jersey 08625 

Bradley M. Campbell 
Commissioner 

February 2, 2005 

USEPA - Region I I 
2890 Woodbridge Avenue (MS 211) 

Edison, NJ 08837-3679 

Attn: Richard Salkie, Chief, Removal Action Branch 

Re: Matteo Iron and Metal Site 

Dear Mr. Salkie: 

This is in reference to the Matteo Iron & Metal Site (Site), located in West Deptford 
Township, Gloucester County, New Jersey. 

At the request of Edward Putnam, Assistant Director of the Remedial Response Element 
for the New Jersey Department of Environmental Protection (NJDEP), the enclosed 
RASE Summary Presentation: 12/09/04 for your information for this Site. The NJDEP's 
consultant, Louis Berger Group, Inc. (Berger) assembled this document for an NJDEP 
management briefing in December 2004. This document is a summary of the Draft 
Remedial Action Selection Evaluation following the Remedial Investigation, which was 
also performed by Berger. The NJDEP's Bureau of Environmental Measurements and 
Site Assessment is currently undertaking to pre-score the site prior to submitting any 
formal request to the United States Environmental Protection Agency. As such, this 
surnmary is being submitted to you for your information at this time. 

Should you have any questions or require additional information, please do not hesitate to 
contact me at (609) 633-6621. 

Sincerely. 

Enclosure 'H8 NOUOV TfAGlrGU 

Zl -Z Hd 1-83J-S002 

iINOI03a,'Vd3"ST! 

c: Edward Putnam, RRE 
William Lowry, BEMSA 
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3̂ S .»[33 
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oWiffiarrt&lcCabe, Acting Director Jlj$§ 6 <MKW ro 
^Err^'ge^y and Remedial Response Division M 
. ^ U . S. E^ironmental Protection Agency, Region II 
<£ 29^ferqadway 
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Dear Director McCabe: 

The New Jersey Department of Environmental Protection (Department) hereby submits 
the Matteo Iron and Steel Site (Matteo Site) for CERCLA removal action consideration. 
The following information provides a briefcase history and supports the removal request. 

The Matteo Site consists of 80 acres in West Deptford Township, Gloucester County, 
New Jersey. The Site is bordered by a mobile home park to the south, the Horseshoe 
Branch of Hessian Run to the north, undeveloped wetland property to the west, and Route 
130 to the east. 

The Matteo Site was primarily used as a scrap yard, but a significant part of the business 
during the 1960s and 1970s was the recycling of lead and acid batteries. Casings 
generated from this operation were disposed of in the adjacent wetlands and the 
Horseshoe Branch of Hessian Run. The casings are visible today protruding from the 
stream embankment. 

The Department recently completed a Remedial Investigation of the Matteo Iron and 
Steel Site. The results of this investigation show significant public health and 
environmental concern. Levels of lead in the Horseshoe Branch of the Hessian Run 
range from non-detect to 35,200 milligrams per kilogram. Bioassay studies show that 
these levels are toxic to benthic organisms. Additionally, our investigation has found an 
area of significant PCB contamination at the Matteo Site. Trespassers have been 
observed at the site; trails throughout the site indicate the likelihood for the local 
population to come in contact with these contaminants. 

i 

The Department is formally requesting that the USEPA evaluate the Matteo Site to 
determine i f conditions at the site qualify the site for an EPA removal action to address 
the potential for human contact. Additionally, the Department would like to include the 
existing adverse environmental effects of contamination in the Horseshoe Branch of the 
Hessian Run in the USEPA action. 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 
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A copy the Remedial Investigation has been forwarded to your staff under separate cover. 
Should your staff require additional information please have them contact Ed Putnam, 
Assistant Director of the Remedial Response Element at (609) 984-2990. 

C: George Zachos, Accelerated Cleanup Manager, EPA 
Richard Salkie, Branch Chief, Response and Prevention Branch, EPA 
Bruce Sprague, Branch Chief, Removal Action Branch, EPA 
Chad Michael Bruner, Director, Gloucester County Department of Health and Institutions 
Ed Putnam, Assistant Director, Remedial Response Element, DEP 
Ronald Corcory, Assistant Director, Discharge Response Element, DEP 
Mark Pedersen, Bureau Chief, BRMINCA, DEP 
Clare Whittaker, Supervisor, BRMINCA, DEP 

Sincerely, 

Leonard J. Rommb, Acting Director 
Division of Remediation Support 
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SRM Standard reference materials 
SRT Standard reference toxicant 
std units Standard units 
SLERA Screening Level Ecological Risk Assessment 
SIR Sediment/Soil ingestion rate 
SOP Standard Operating Procedure 
SWQS Surface Water Quality Standards 
TRV Toxicity Reference Value 
TAL Target Analyte List 
TLm Threshold Limit - median 
TOC Total Organic Carbon 
U.S. United States 
WIR Water ingestion rate 
WA Work Assignment 
WW Wet weight 
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1.0 INTRODUCTION 

1.1 Site Background 

The Matteo Iron and Metal Site is an 80-acre property located in West Deptford, Gloucester County, New 
Jersey (NJ). It is bordered by Woodbury Creek and Hessian Run to the west, United States (U.S.) Highway 130 
to the south, and Belmont Avenue to the east. The Site was historically used for farming and is currently used 
as a scrap metal recycling facility. The majority of the site is heavily vegetated, undeveloped land. Based on 
available records, the Matteo family operated an unregistered landfill and junkyard, and a metals recycling 
facility at the site since 1961. From 1971 to 1985, a "sweating fire box" was used to melt lead (Pb) battery 
terminals for Pb reclamation (Berger 2004a). Currently, the junk yard accepts primarily non-automotive scrap, 
but it formerly accepted large numbers of automotive batteries. The landfill accepted industrial and domestic 
waste; a large portion of the landfill capacity was devoted to automotive battery casings. These casings are 
primarily located along the banks of Hessian Run (NJDEP 1996). 

As a result of the above activities, Pb has been identified as the primary contaminant of potential concern 
(COPC) in surface soils, surface water, sediment and groundwater at this site. Polychlorinated biphenyl (PCB) 
contamination has also been identified in some surface soils and sediments. 

1.2 Site Description 

The Matteo Iron and Metal Site is located at the confluence of Woodbury Creek and Hessian Run, which are 
tidally influenced at this location. Tidal fluctuations range from approximately 5.4 feet at neap tide to 
approximately 6 feet at spring tides. At low tide, Woodbury creek is approximately 10 feet deep while Hessian 
Run is a narrow stream less than a foot deep (Berger 2004b). Both Woodbury Creek and Hessian Run are 
classified as FW-2NT/SE2 waterways in which there may be a freshwater/saltwater interface as determined by 
salinity measurements at mean high tide. However, salinity measurements in both streams taken during the 
Remedial Investigation (RI) averaged 0.01 parts per thousand (ppt), indicating a freshwater habitat (Berger 
2004b). The marshes associated with Woodbury Creek and Hessian Run are freshwater tidal marshes. These 
areas have been identified by the Atlantic Coast Inventory as part of the Delaware River Estuary (NJDEP 
1996). 

1.3 Purpose and Scope of Work 

The purpose of this investigation was to conduct an ecological risk assessment (ERA) using existing site-
specific data. Available data included PCB and Pb concentrations in surface soil (Pb only), sediment, water 
(Pb only), and tissue (fish, clam, earthworm and plant); sediment toxicity tests conducted with Hyalella azteca 
and Chironomus tentans; a benthic community survey; and a fish community survey (Berger 2004b). No 
additional data were collected. 

2.0 SCREENING LEVEL RISK ASSESSMENT (Steps 1 and 2, U.S. EPA 1997) 

The purpose of a screening-level ecological risk assessment (SLERA) is to determine whether site-related ecological 
effects are negligible, or whether there is a potential for adverse ecological effects and a more detailed ERA is needed. 

2.1 Screening-Level Problem Formulation and Ecological Effects Evaluation 

The initial step in the SLERA is to determine the nature and extent of site-related contamination and to 
characterize potential ecological receptors. Based on known site history and existing chemical data, Pb and 
PCBs are the COPCs at this site. Lead and PCBs are present in surface soils and sediments on-site; Pb is also 
present in surface water and groundwater (Berger 2004a). 
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2.2 Screening-Level Exposure Estimate and Risk Calculation 

In the second step of the SLERA, risk was estimated by comparing Pb and PCB concentrations measured on-
site with ecological screening benchmark (BM) values. Lead concentrations measured in surface water were 
compared to the New Jersey Department of Environmental Protection (NJDEP) Surface Water Quality 
Standards (SWQS), New Jersey Ad^ninistrativeCode(N.J-A.C.)7:9B. Lead and PCB concentrations measured 
in sediment samples were compared to the Lowest Effect Level (LEL) and Severe Effect Level (SEL) Sediment 
Quality Criteria cited in NJDEP (1998). 

For data collected in the RI, the concentration of Pb in most of the unfiltered surface water samples (20 of 24) 
exceeded the SWQS for ecological receptors (Table 5-32; Berger 2004a). In general, Pb concentrations 
measured in unfiltered samples collected at low tide exceeded concentrations in samples collected at the same 
location at high tide. Lead concentrations in two of the filtered samples exceeded the SWQS for ecological 
receptors (Table 5-32; Berger 2004a). In sediment, measured Pb concentrations exceeded the LEL at all three 
depths sampled (0-6 inches, 12-24 inches, and 24-36 inches) throughout the study area. The SEL was also 
exceeded at all three depth intervals; with the exception of one sample, all SEL exceedances were within 
Hessian Run. The highest Pb concentration (greater than 15,000 milligrams per kilogram [mg/kg]) was detected 
along the central portion of the north shoreline of the site (Sample T9-E, Table 5-26; Berger 2004a). 

The LEL and SEL sediment criteria for PCBs are Aroclor-specific; Aroclor 1254 was the most prevalent 
Aroclor measured. Detected concentrations of Aroclor 1254 exceeded the LEL at all three depths sampled. 
The majority of Hessian Run was affected, with the exception of the central channel portions. In Hessian Run, 
the extent of the LEL exceedance is greater in the top two feet of sediment than in the 24- to 36-inch depth 
interval. In Woodbury Creek, the greatest extent of LEL exceedance is in the 24- to 36-inch interval. At two 
sample locations along the central portion of the north shoreline adjacent to the Site, PCB concentrations in 
sediment exceeded the SEL (Sample T9-E and T l IE; Table 5-27; Berger 2004a). 

For data collected in the Aquatic Biota Study (Berger 2004b), total Pb concentrations in surface water samples 
did not exceed acute aquatic life protection criteria but did exceed chronic aquatic life protection criteria at six 
often sample stations. The concentration of Pb in sediment exceeded the LEL at all ten sample locations, and 
the concentration of Pb in sediment exceeded the SEL at three sample stations (located adjacent to the site). The 
concentration of PCBs measured at eight of the ten sample locations exceeded the LEL, but none exceeded the 
SEL (Berger 2004b). 

Based on the SLERA, further evaluation of risk from site-related Pb and PCBs is required. 

3.0 PROBLEM FORMULATION (Steps 3 and 4, EPA 1997) 

The purpose of problem formulation is to establish the goals, extent, and focus of the ERA for the site. Problem 
formulation constitutes Steps 3 and 4 of the United States Environmental Protection Agency (EPA) guidance. In the 
problem formulation phase, the questions and issues that need to be addressed are defined based on potentially complete 
exposure pathways and ecological effects. The problem formulation presented here was developed according to the 
guidelines established in the Ecological Risk Assessment Guidance for Superfund (U.S. EPA 1997). 

3.1 Contaminants of Potential Concern 

Based on known site history and existing chemical data from site investigations, Pb and PCBs were selected 
as the COPCs at this site. 

3.2 Ecological Effects 

A literature search was conducted to obtain information on the ecological effects of Pb and PCBs. If data were 
available, attempts were made to include toxicity information for species of concern that may be present at or 
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near the site. Toxicological profiles for Pb and PCBs are presented in Appendix A. 

3.3 Ecosystems Potentially at Risk 

The objective of the exposure assessment was to determine the pathways and media through which receptors 
may be exposed to site contaminants. Potential exposure pathways are dependent on habitats and receptors 
present on-site, the extent and magnitude of contamination, and environmental fate and transport of COPCs. 

The Matteo Iron and Metal Site is located in West Deptford, NJ (Figure 1), and is comprised of forest and 
meadow habitats, extensive freshwater tidal wedands, a metal recycling area, a junkyard, and an inactive 
landfill. The upland areas are comprised of approximately 55 acres of forested habitat, scrub/shrub habitat, and 
open fields. The forest habitat is dominated by red oak, post oak, white oak and black cherry in the canopy. 
Stand age is variable, with older stands along the border of the Site where disturbance has been minimal. The 
open meadow habitat is in the center of the Site, and is associated with the former agriculture activities. 
Dominant plants in this habitat include small white aster, grasses, and mugwort. Four types of wedands were 
observed on-site: riverine tidal emergent wetlands (R1EM), palustrine emergent, persistent wetlands (PEM1), 
palustrine forested broad-leaved deciduous wetlands (PFOl), and riverine tidal open water (RlOW) (Berger 
2004a). 

The Matteo Iron and Metal Site may provide habitat for a variety of wildlife species due to the diversity of 
habitat types present and the location adjacent to an extensive freshwater tidal marsh. Bird and mammal species 
observed utilizing the Site during the RI and Aquatic Biota Study are listed below: 

BIRDS: 
Red-tailed hawk (Buteo jamaicensis) 
Mallard duck (Anas platyrhynchos) 
American crow (Corvus brachyrhynchos) 
Belted kingfisher (Ceryle alcyori) 
Blue jay (Cyanocitta cristata) 
Canada goose (Branta canadensis) 
Downy woodpecker (Dicoides pubescens) 
Carolina chickadee (Poecile carolinesis) 
Great homed owl (Bubo virginianus) 
Herring gull (Larus argentatus) 
House sparrow (Passer domesticus) 
Killdeer (Charadrius vocifeerus) 
Mockingbird (Minus dolyglottos) , 
Mourning dove (Zenaida macroura) 
Northern cardinal (Cardinalis cardinalis) 
Red-winged blackbird (Agelaius phoeniceus) 
Song sparrow (MelospiZa melodia) 
White-breasted nuthatch (Sitta carolinensis) 
Great egret (Ardea alba) 
Osprey (Pandion haliaetus) 
Common tern (Sterna hirundo) 
Cormorant (Phalacrocorax auritus) 

MAMMALS: 
Eastern gray squirrel (Sciurus carolinensis) 
White-tailed deer (Odocoilus virginianus) 
Muskrat (Ondotra zibethicus) 
Cottontail rabbit (Sylvilagus floridanus) 
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Bird species not observed on-site during the field investigations but that would likely utilize the creeks and 
associated tidal flats and marsh include shorebirds, waterfowl and wading birds. Some wetland-dependant 
species may utilize the wedands during breeding season. Other species may utilize the tidal marshes during 
migration for resting and feeding. 

3.4 Assessment Endpoints 

Assessment endpoints are explicit expressions of the actual environmental values (i.e., ecological resources) 
that are to be protected. Valuable ecological resources include those without which ecosystem function would 
be significantly unpaired or those providing critical resources (e.g., habitat). Appropriate selection and 
definition of assessment endpoints are critical to the utility of a risk assessment as they focus risk assessment 
design and analysis. It is not practical or possible to directly evaluate risks to all of the individual components 
of the ecosystem on-site, so assessment endpoints are used to focus the risk assessment on particular 
components of the ecosystem that could be adversely affected by the contaniinants associated with the site. In 
general, the assessment endpoints selected for the site are aimed at the viability of aquatic and terrestrial 
populations and organism survivability. 

Each assessment endpoint was chosen in an attempt to evaluate and protect the various communities that utilize 
the aquatic, wetland and upland habitats present on the Matteo Iron and Metal Site. By protecting each of these 
assessment endpoints, the aquatic and terrestrial ecosystems should be protected based on the concepts of 
trophic dynamics/energy transfer and population and community dynamics. The concept of trophic dynamics 
is based on the assumption that plants and animals can be placed into feeding groups or trophic levels, where 
the energy from one level can be passed onto the level above it, thereby keeping the system in a state of 
equilibrium (Smith 1980). An example of a simple trophic level transfer would be a plant (jmrnary producer), 
which is eaten by an herbivore, which is eaten by a carnivore. Trophic/energy transfer is an important 
consideration when assessing ecosystem health, as deleterious effects to any one level may affect the overall 
energy budget of the system In a system impacted by contaminants, trophic transfer takes on another level of 
importance as energy transfer may now include the potential transfer of contaminants up the food chain through 
bioaccumulation/biomagnification. 

The concepts of population and community dynamics are also integral to the concept of trophic dynamics. A 
population may be defined as a group of individuals of the same species within an ecosystem. Populations 
occupy specific niches in the community and therefore within the energy budget of the ecosystem. As such, 
population level effects (factors affecting mortality, reproduction, immigration, etc.) are critical to energy 
transfer and community dynamics. A community may be defined as a group of populations living together in 
an environment that interact through competition, predation, mutualism, etc. Community interactions influence 
community attributes such as species abundance and diversity, which are critical parameters in the assessment 
of ecosystem structure and energy transfer. Protection of an ecosystem must take into consideration trophic, 
population, and community dynamics. 

While an assessment endpoint focuses primarily on specific effects to a given population, it is with an 
understanding that the population does not exist within a "black box", but rather interacts with and affects other 
populations, the community, and the trophic dynamics of that community and ecosystem. For example, some 
of the assessment endpoints chosen for this ERA examine populations that function as both predators and prey. 
Predation, while critical to energy transfer in the system, also plays an important role in regulating and 
mamtaining population size and species abundance and diversity. For example, piscivorous/aquatic feeding 
birds prey on fish and benthic organisms, thereby potentially affecting the density and diversity of these 
populations and communities. Conversely, the piscivorous/aquatic feeding birds may also serve as prey items 
to upper level carnivores and contribute to regulating the density and diversity of upper trophic levels. The 
concept of energy transfer is critical, and will be discussed individually for each endpoint. Each endpoint 
relates to some population or community level in a system where protection of the given endpoint will help 
preserve the overall function and integrity of the trophic, population, and community dynamics. More 
specifically, the overall assessment endpoint for this ERA is viability of the aquatic, wetland and terrestrial 
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ecosystems associated with the Matteo Iron and Metal site. As such, each of the specific assessment endpoints 
listed are sub-categories of this overall endpoint. It is through the protection of these various populations and 
communities that the overall health of the system is ensured. The assessment endpoints, testable hypotheses, 
and measurement endpoints are summarized below. 

3.4.1 Assessment Endpoint No. 1: Viable Tidal Flat Community Structure and Function 

The functioning of a tidal flat has a direct impact on the health of the entire ecosystem associated with 
the tidal flat The tidal flat provides exclusive habitat and refuge for many species. Small fish move 
into the shallows as a refuge from predatory fish. Tidal flats function as nurseries for estuarine 
organisms, provide food and refuge from predators, and play an important role in energy flow, nutrient 
cycling, and organic matter processing. Biota utilizing the tidal flat often rely extensively on the 
resources (e.g., forage) available during high tide when fish move to the tidal flat to feed on the 
resident community. At low tide, birds and some mammals move onto the tidal flat to feed. 

Alteration of the community structure can result in a loss of forage species which can result in a loss 
of the functionality of the system in supporting the growth and development of other members of the 
tidal flat community. For example, i f large invertebrates are absent from the tidal flat, there may be 
effectively no food for foraging birds at low tide or larger fishes at high tide. 

The benthic macroinvertebrate community also plays a role in the tidal flat community. The benthic 
macroinvertebrate community is typically diverse taxonomicalfy, morphologically, and 
physiologically, and often consists of numerically abundant populations. Additionally, the benthic 
macroinvertebrate community plays a key role in ecosystem functions such as nutrient cycling and 
organic matter processing, and is a food resource for the pelagic community, including fish, as well 
as semiaquatic organisms such as birds and mammals. 

The benthic macroinvertebrate community was determined to be of concern in the tidal flats due to 
its role in energy flow and materials cycling, its potential for exposure to contaminants, and its role 
as a food source for higher trophic level organisms. 

3.4.2 Assessment Endpoint No. 2: Tidal Flat Nursery and Refuge Functioning 

Tidal flats function as nursery and refuge areas for small and developing aquatic organisms. These 
organisms may include developing and growing fishes and young fishes migrating to coastal bays. In 
addition, many other young and developing organisms utilize tidal flats for refuge or protection from 
predators or avoidance of adverse environmental conditions (e.g., moving into quiet waters to rest). 
Examples of species in the Delaware River system which use tidal flats for their nursery function and 
as a migration pathway are American shad (Alosa sapidissima) and striped bass (Morone saxatilis). 

Fish serve a vital role in nutrient and energy transfer within an aquatic system Specifically, fish act 
as a link between aquatic and terrestrial ecosystems and between the benthic and pelagic environments. 
Fish that consume benthic organisms are consumed by other fish, who are in turn consumed by 
terrestrial organisms such as mammals and birds. These predator-prey interactions represent a transfer 
of energy from and within the aquatic ecosystem; Since the number of organisms supported at any 
position in a food chain depends upon the energy supply available, the role of energy transfer played 
by fish is integral to the productivity of an aquatic ecosystem. Furthermore, since energy and nutrient 
cycles are delicately balanced, even a small decline in the fish population can have detrimental impacts 
on the balance of energy within an ecosystem 

Fish are also important recreationally and commercially. Jt has been shown that declines in fish 
populations associated with chemical contamination have adversely affected commercial and 
recreational fishing industries in many areas of the country (Natural Resource Council 1992; Miller 
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et al. 1993). In some areas this has had a major impact on local economies due to losses from 
decreased tourism and decreased revenues from the commercial sale of fish. 

The fish community was determined to be of concern due to its role in energy flow, their role as a food 
source for higher trophic level organisms, and their potential for exposure to contaminants. 

3.4.3 Assessment Endpoint No. 3: Viability and Function of the Piscivorous Bird Community 

Piscivorous birds are upper trophic level organisms that feed primarily on fish and invertebrates. This 
assessment endpoint focuses on those avian species which would utilize the tidal flat for feeding, and 
are important in the maintenance of a balanced ecosystem and in the nutrient and energy cycles 
between aquatic and terrestrial systems. Since nutrients and energy are limiting factors in the 
production of an ecosystem, the transfer of energy from an aquatic to a terrestrial system is essential. 

Piscivorous birds are upper trophic level predators, and would be susceptible to exposure to 
contaminants which bioaccumulate in prey organisms. Fish have been shown to accumulate 
contaminants that are present in aquatic ecosystems. Therefore, birds that consume fish have the 
potential for exposure and accumulation of large concentrations of contaminants in their tissues. 

Additionally, the Delaware Bay is an important area for nesting and wintering bald eagles. The bald 
eagle is listed as threatened on the Federal Endangered Species List and as endangered on the State 
Endangered Species List. The inclusion of the bald eagle as an endpoint in this ERA does not initiate 
a formal or informal consultation as defined by the Endangered Species Act. This receptor was 
included because available information indicated that it may use the area surrounding the site for 
forage. Although the birds are opportunistic, a large percentage of their diet is comprised of fish. The 
NJDEP (2004) indicates that there is a nesting pair of bald eagles located at the mouth of Mantua 
Creek at the Delaware River. This nest is approximately 3 miles south of the Matteo Iron and Metals 
site. There are also nests further south at the mouth of Raccoon Creek and to the north in Camden 
County, both located along the Delaware River. In addition, a review of the NJDEP (2005) 
Landscape Project critical habitat maps indicates that the bald eagle foraging area encompasses both 
Woodbury Creek and Hessian Run, adjacent to the Matteo Iron and Metals site. 

Therefore, an evaluation will be conducted to determine the risk specifically to this species from the 
ingestion of fish collected adjacent to the site. 

3.4.4 Assessment Endpoint No. 4: Viability and Function of the Piscivorous Mammal Community 

This assessment endpoint is aimed at the viability and function of piscivorous mammal populations 
at this Site. Piscivorous mammals play an important role in energy flow between aquatic and 
terrestrial systems, and may serve as a food resource for higher trophic level organisms. 

Piscivorous mammals are upper trophic level organisms that rely primarily on fish as forage. Foraging 
behavior of piscivorous mammals represents a pathway by which nutrients and energy are transferred 
from aquatic to terrestrial ecosystems. In addition to contributing to aquatic and terrestrial energy flow 
pathways, the predation offish regulates fish population size and species abundance and diversity. 
Conversely, piscivorous mammals also serve as prey items for upper trophic level predators. 
Predation by and of piscivorous mammals therefore contributes to balanced populations of fish and 
other aquatic and terrestrial organisms, a balance that is essential for normal ecosystem functioning. 

Since piscivorous mammals are upper trophic level predators, they are especially susceptible to 
exposure to certain contaminants which can bioaccumulate in the organisms upon which they feed. 
The higher the trophic level of the food chain, the more concentrated the contaminants in the tissues 
become due to bioaccumulation or biomagnification. In a freshwater system, mammals are cornrnon 
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predators of fish. Fish have been shown to accumulate contaminants that are present in aquatic 
ecosystems. Therefore, mammals that consume fish have the potential to accumulate large 
concentrations of contaminants in their tissues. ' 

The piscivorous mammal community was determined to be of concern due to its role in energy flow, 
their potential for exposure to contaminants, and their role as a food source for higher trophic level 
organisms. Based on the above discussion, it was determined that viability and function of the 
piscivorous mammal community was a valid assessment endpoint for this risk assessment. 

3.4.5 Assessment Endpoint No. 5: Viability and Function of the Omnivorous Bird Community 

Omnivorous birds are organisms that rely on both animal tissue and plant matter for forage. The 
foraging behavior of omnivorous birds represents a pathway by which nutrients and energy are 
transferred from lower to higher links in the food chain For example, invertebrates are consumed by 
mid-level omnivores which are in turn consumed by an upper level consumer. Omnivores may also 
transfer energy from the detrital food chain to the grazing food chain by consuming detritivores (e.g., 
millipedes). 

Since omnivorous birds are mid- to trophic level predators, they are susceptible to exposure to 
contaminants which bioaccumulate or biomagnify in the organisms upon which they feed. 
Omnivorous birds consume vegetation and invertebrates which have been shown to accumulate certain 
contaminants that are present in terrestrial ecosystems. Therefore, birds that consume these items have 
the potential to accumulate large concentrations of contaminants in their tissues. 

Some birds are resident year-round and some are migratory. The variable mobility of potential avian 
- receptors, relatively large home range, variable diet, and often seasonal residency, suggest that the 

potential for exposure and the identification of specific exposure routes and concentrations are 
associated with some uncertainty. Nonetheless, the avian omnivorous community is of concern due 
to their role in energy transfer and regulating populations, and the potential for exposure and adverse 
effects in a mid-to higher trophic level organism. Therefore, it was detennined that viability and 
function of the omnivorous avian community was a valid assessment endpoint for this risk assessment. 

3.4.6 Assessment Endpoint No. 6: Viability and Function of the Omnivorous Mammal Community 

Omnivorous mammals are organisms that rely on a both plant and animal matter for forage. The role 
of an omnivore is essential to an ecosystem as they transfer the energy available to a varying number 
of trophic levels. In addition to contributing to energy pathways in a terrestrial system, omnivore 
foraging on small mammals and vegetation regulates small mammal and vegetation density, species 
abundance, and diversity. Conversely, omnivorous mammals may also serve as prey items for upper 
trophic level predators. Predation by and of omnivorous mammals therefore contributes to a balanced 
small mammal and vegetative community, as well as regulating other mid- to upper trophic level 
terrestrial organisms. This balance is essential for normal ecosystem functioning. 

Since omnivorous mammals are mid- to upper trophic level consumers, they are susceptible to 
exposure to contaminants which can bioaccumulate in the organisms upon which they feed. The 
higher the trophic level of the food chain, the more concentrated the contaminants in the tissues 
become due to bioaccumulation or biorhagnification. In a terrestrial system, omnivorous mammals 
are common predators of small mammals and plants; both have been shown to accumulate 
contaminants that are present in terrestrial ecosystems. Therefore, mammals that consume small 
mammals or plants have the potential to accumulate contaminants in their tissues. 

Based on their role in energy transfer and regulating populations, as well as the potential for exposure 
and adverse effects in mid-to upper trophic level organisms, the viability of the omnivorous mammal 
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community was selected as a valid assessment endpoint for this risk assessment. 

3.4.7 Assessment Endpoint No. 7: Viability and Function of the Insectivorous Bird Community 

This assessment endpoint is aimed at the viability and function of the soil invertebrate feeding bird 
populations at the Matteo Iron and Metal Site. Soil-invertebrate feeding birds are mid-trophic level 
organisms that rely primarily on soil invertebrates as forage. The foraging behavior of soil-
invertebrate feeding birds represents a pathway by which nutrients and energy are transferred from 
lower to higher links in the food chain For example, soil invertebrates are consumed by mid-level 
birds which are in turn consumed by an upper level consumer. Birds such as the American robin 
transfer energy from the detrital food chain to the predator food chain when they consume detritivores 
(e.g., earthworms). 

Since some soil-invertebrate feeding birds are mid-trophic level predators, they are susceptible to 
exposure to contaminants which bioaccumulate in the organisms upon which they feed. The higher 
the trophic level of the food chain, the more concentrated the contaminants in the tissues become due 
to bioaccumulation or biomagnification. Soil invertebrates have been shown to accumulate 
contaminants that are present in terrestrial ecosystems. Therefore, birds that consume soil 
invertebrates have the potential to accumulate large concentrations of contaminants in their tissues. 
Additionally, soil invertebrates such as earthworms may contain large amounts of soil entrained in 
their gut, resulting in incidental exposure of soil-invertebrate feeding birds to contaminated soils. 

Some birds are resident year-round and some are migratory. The variable mobility of potential avian 
receptors, relatively large home range, variable diet, and often seasonal residency, suggest that the 
potential for exposure and the identification of specific exposure routes and concentrations are 
associated with some uncertainty. Nonetheless, the soil-invertebrate feeding avian community is of 
concern due to their role in energy transfer and regulating populations, and the potential for exposure 
and adverse effects in a higher trophic level organism Therefore, viability of the soil-invertebrate 
feeding avian community was determined to be a valid assessment endpoint for this risk assessment. 

3.4.8 Assessment Endpoint No. 8: Viability and Function of the Insectivorous Mammal Community 

This assessment endpoint is aimed at the viability and function of the insectivorous small mammal 
community at the Matteo Iron and Metal Site. Small mammals that consume soil invertebrates play 
a key role in ecosystem functions such as energy flow, and are an important food resource for higher 
trophic level species. 

Soil invertebrate feeding mammals are mid-trophic level organisms that rely primarily on insects as 
forage. The foraging behavior of insectivorous mammals may represent a pathway by which nutrients 
and energy are transferred from lower to higher links in the food chain. For example, insects are 
consumed by mid-level insectivores (shrews) which are in turn consumed by an upper level consumer 
(marsh hawk). Insectivores also transfer energy from the detrital food chain to the grazing food chain 
when insectivores consume detritivores (e.g., earthworms). 

Since soil invertebrate feeding mammals are mid-level predators, they are susceptible to exposure to 
contaminants which can bioaccumulate in the organisms upon which they feed. The higher the trophic 
level of the food chain, the more concentrated the contaminants in the tissues become due to 
bioaccumulation or biomagnification. In a terrestrial system, small mammals such as shrews are 
common predators of insects. Insects have been shown to accumulate contaminants that are present 
in terrestrial ecosystems. Therefore, mammals that consume insects have the potential to accumulate 
large concentrations of contaminants in their tissues. 

The soil invertebrate feeding mammal community was determined to be of concern due to its role in 
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energy flow, their potential for exposure to contaminants, and their role as a food source for higher 
trophic level organisms. Based on the above discussion, it was determined that viability and function 
of the soil invertebrate feeding mammal community was a valid assessment endpoint for this risk 
assessment. 

3.4.9 Assessment Endpoint No. 9: Viability and Function of the Herbivorous Mammal Community 

This assessment endpoint is aimed at the viability and function of the herbivorous small mammal 
community at this Site. Herbivorous mammals play a key role in ecosystems functions such as energy 
flow, and are an important food resource for higher trophic level species. 

Herbivorous small mammals are lower trophic level organisms that rely primarily on vegetation as 
forage. The role of herbivores is essential within an ecosystem as they transfer the energy available 
in plant tissue (primary producers) to animal tissue, and make it available to upper trophic level 
organisms. 

Herbivorous mammals are susceptible to exposure to contaminants which can accumulate in and on 
plant tissues upon which they feed. Plants have been shown to accumulate contaminants that are 
present in terrestrial ecosystems. Therefore, mammals that consume plants have the potential to 
accumulate these contaminants within their tissues. In addition, because of their size, small mammals 
generally have small home ranges (Harestad and Bunnell 1979). The low mobility of small mammals 
which inhabit contaminated areas suggests a high potential for exposure, and enables specific exposure 
routes and concentrations to be identified with a high degree of certainty. 

The herbivorous mammal community is of concern due to the potential for accumulation of 
contaminants and transfer to higher trophic level consumers, as well as for the potential for direct 
exposure and adverse effects. Additionally, small mammals are a large component of the terrestrial 
food chain base, representing an important food resource for carnivorous birds and mammals. Based 
on the above discussion, the viability and function of the herbivorous mammal community was 
determined to be a valid assessment endpoint for this risk assessment. 

3.5 Testable Hypotheses 

The testable hypotheses are specific risk questions that are based on the assessment endpoints. Based on the 
mechanism of contaminant toxicity, the number of exposure pathways that may exist for an assessment 
endpoint, or other factors, there may be more than one question for each assessment endpoint. 

3.5.1 Assessment Endpoint No.l: Viable Tidal Flat Community Structure and Function 

Are levels of site contaminants in sediment and surface water sufficient to cause adverse alterations 
to the structure and/or function of the tidal flat community? 

3.5.2 Assessment Endpoint No. 2: Tidal Flat Nursery and Refuge Functioning 

Are levels of site contaminants in sediment and surface water sufficient to cause adverse alterations 
to the nursery/refuge function of the tidal flat including migration pathways for fish? 

3.5.3 Assessment Endpoint No. 3: Viability and Function of the Piscivorous Bird Community 

Are levels of site contaminants in fish captured on-site sufficient to cause adverse toxic effects or 
reproductive impairment to piscivorous bird species utilizing the tidal flats, marshes or streams on-
site? 
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3.5.4 Assessment Endpoint No. 4: Viability and Function of the Piscivorous Mammal Community 

Are levels of site contaminants in fish captured on-site sufficient to cause adverse toxic effects or 
reproductive impairment to piscivorous mammals utilizing the tidal flats, marshes or streambanks on-
site? 

3.5.5 Assessment Endpoint No. 5: Viability and Function of the Omnivorous Bird Community 

Are levels of site contaminants in vegetation and clams collected on-site sufficient to cause adverse 
toxic effects or reproductive impairment to omnivorous birds utilizing the tidal flats, marshes or 
streambanks on-site? ' 

3.5.6 Assessment Endpoint No. 6: Viability and Function of the Omnivorous Mammal Community 

Are levels of site contaminants in vegetation and clams collected on-site sufficient to cause adverse 
toxic effects or reproductive impairment to omnivorous mammals utilizing the tidal flats, marshes or 
streambanks on-site? 

3.5.7 Assessment Endpoint No. 7: Viability and Function of the Insectivorous Bird Community 

Are levels of site contaminants in soil invertebrates captured on-site sufficient to cause adverse toxic 
effects or reproductive impairment to soil invertebrate feeding bird species utilizing the upland areas 
on-site? 

3.5.8 Assessment Endpoint No. 8: Viability and Function of the Insectivorous Mammal Community 

Are levels of site contaminants in soil invertebrates captured on-site sufficient to cause adverse toxic 
effects or reproductive impairment to soil invertebrate feeding mammal species utilizing the upland 
areas on-site? 

3.5.9 Assessment Endpoint No. 9: Viability and Function of the Herbivorous Mammal Community 

Are levels of site contaminants in plants collected on-site sufficient to cause adverse toxic effects or 
reproductive impairment to herbivorous mammals utilizing the tidal flats, marshes or streambanks on-
site? 

3.6 Measures of Exposure and Effects 

Measures of exposure and effects are quantifiable ecological characteristics that are related to the valued 
characteristics selected as assessment endpoints. They should be linked to the assessment endpoints by the 
mechanism of toxicity and the route of exposure. Measures of exposure are site-specific data on COPC 
concentrations; these are actual COPC concentrations that ecological receptors that utilize a site can be exposed 
to. Measures of effects are used to derive a quantitative estimate of potential effects, and to form a basis for 
extrapolation to the assessment endpoints. 

Measures of exposure and effects were selected on the basis of the presence of receptors on the site, the 
presence of a complete exposure pathway, and the sensitivity of the receptor to the contaminants. The following 
attributes were selected to represent exposure pathways and assessment endpoints identified for the site. 

3.6.1 Measurable Attributes for Assessment Endpoint No. 1: Viable Tidal Flat Community Structure and 
Function 
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Measures of Exposure 

Concentrations of Pb and PCBs measured in surface water and sediments collected from Hessian Run 
and Woodbury Creek. 

Measures of Effects 

Results of site-specific studies that evaluated the community structure of the benthic 
macroinvertebrates inhabiting Hessian Run and Woodbury Creek. 

Results from 28-day solid phase toxicity tests conducted using Hyalella azteca. 

Results from 20-day solid phase toxicity tests conducted using Chironomus tentans. 

3.6.2 Measurable Attributes for Assessment Endpoint No. 2: Tidal Flat Nursery and Refuge Functioning 

Measures of Exposure 

Determine the concentrations of Pb and PCBs in surface water and sediments collected from Hessian 
Run and Woodbury Creek. 

Measures of Effects 

Results of site-specific studies that evaluated the community structure of fish inhabiting Hessian Run 
and Woodbury Creek. 

3.6.3 Measurable Attributes for Assessment Endpoint No. 3: Viability and Function of the Piscivorous Bird 
community 

Measures of Exposure 

Measured concentrations of Pb and PCBs in fish collected from locations on-site. 

Measures of Effects 

Through food chain models for the great blue heron (Ardea herodius) and bald eagle (Haliaeetus 
leucocephalus), evaluate the toxicity of dietary exposure to Pb and PCBs on-site through comparison 
to toxicity reference values (TRVs). 

3.6.4 Measurable Attributes for Assessment Endpoint No.4: Viability and Function of the Piscivorous 
Mammal Community 

Measures of Exposure 

Measured concentrations of Pb and PCBs in fish collected from locations on-site. 

Measures of Effects 

Through food chain models for the mink (Mustela vison), evaluate the toxicity of dietary exposure to 
Pb and PCBs on-site through comparison tb TRVs. 

3.6.5 Measurable Attributes for Assessment Endpoint No. 5: Viability and Function of the Omnivorous Bird 
Community 
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Measures of Exposure 

Measured concentrations of Pb and PCBs in vegetation and clams collected from locations on-site. 

Measures of Effects 

Through food chain models for the wood duck (Aixsponsa), evaluate the toxicity of dietary exposure 
to Pb and PCBs on-site through comparison to TRVs. . > 

3.6.6 Measurable Attributes for Assessment Endpoint No. 6: Viability and Function of the Omnivorous 
Mammal Community 

Measures of Exposure 

Measured concentrations of Pb and PCBs in vegetation and clams collected from locations on-site. 

Measures of Effects 

Through food chain models for the raccoon (Procyon lotor), evaluate the toxicity of dietary exposure 
to Pb and PCBs on-site through comparison to TRVs. 

3.6.7 Measurable Attributes for Assessment Endpoint No. 7: Viability and Function of the Insectivorous 
Bird Community 

Measures of Exposure 

Measured concentrations of Pb and PCBs in earthworms collected from upland areas on-site. 

Measures of Effects 

Through food chain models for the American robin (Turdus migratorius), evaluate the toxicity of 
dietary exposure to Pb and PCBs on-site through comparison to TRVs. 

3.6.8 Measurable Attributes for Assessment Endpoint No. 8: Viability and Function of the Insectivorous 
Mammal Community 

Measures of Exposure 

Measured concentrations of Pb and PCBs in earthworms collected from upland areas on-site. 

Measures of Effects 

Through food chain models for the short-tailed shrew (Blarina brevicauda), evaluate the toxicity of 
dietary exposure to Pb and PCBs on-site through comparison to TRVs. , 

3.6.9 Measurable Attributes for Assessment Endpoint No. 9: Viability and Function of the Herbivorous 
Mammal Community 

Measures of Exposure 

Measured concentrations of Pb and PCBs in plants collected from locations on-site. 
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Measures of Effects 

Through food chain models for the muskrat (Ondotra zibethicus), evaluate the toxicity of dietary 
exposure to Pb and PCBs on-site through comparison to TRVs. 

3.7 Conceptual Model 

The conceptual model uses contaminant and habitat characteristics to identify exposure pathways that will be 
evaluated by the selected measurement endpoints. For this risk assessment, the toxicity of contaminants in 
sediment and surface water will be evaluated using results from the toxicity tests, a benthic invertebrate 
community survey, and a fish community survey. Terrestrial and aquatic receptor species may be exposed by 
feeding on organisms that have accumulated contaminants in their tissues, or being directly exposed to 
sediment. Higher trophic level receptors may also be exposed via incidental ingestion of sediment and water. 
Risk to these receptors will be evaluated using food chain models. The following pathways will be evaluated 
in this risk assessment: 

I . Tidal flat 
Direct contact with sediment 
Direct contact with interstitial water 
Direct contact with water 
Ingestion of tidal flat biota 
Incidental ingestion of sediment 
Incidental ingestion of water 

I I . Tidal flat used as a nursery/refuge 
Direct contact with sediment 
Direct contact with water 
Ingestion of tidal flat biota 
Incidental ingestion of sediment 
Incidental ingestion of water 

in . Piscivorous Birds 
Ingestion of surface water 
Incidental ingestion of sediment 
Ingestion of fish 

IV. Piscivorous Mammals 
Ingestion of surface water 
Incidental ingestion of sediment 
Ingestion offish 

V. Omnivorous Birds 
Ingestion of surface water 
Incidental ingestion of sediment 
Ingestion of vegetation 
Ingestion of clams 

VI. Omnivorous Mammals 
Ingestion of surface water 
Incidental ingestion of sediment 
Ingestion of vegetation 
Ingestion of clams 
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VII. Insectivorous Birds 
Ingestion of surface water 
Incidental ingestion of soil 
Ingestion of soil invertebrates „ 

VLTI. Insectivorous Mammals 
Ingestion of surface water 
Incidental ingestion of soil 
Ingestion of soil invertebrates 

IX. Herbivorous Mammals 
Ingestion of surface water 
Incidental ingestion of sediment 
Ingestion of plants 

4.0 EXPOSURE CHARACTERIZATION v_ 

The objective of the exposure assessment is to determine the pathways and media through which receptors may be 
exposed to site contaminants. Potential exposure pathways are dependent on habitats and receptors present on site, extent 
and magnitude of contamination, and environmental fate and transport of COPCs. The following discussion is limited 
to those organisms chosen as receptor species in the food chain exposure models. 

Life history and exposure profiles for the receptor species selected for the assessment endpoints are presented in 
Appendix B. For each receptor, a conservative and representative exposure profile has been identified. For mis risk 
assessment, conservative exposure parameters were used in food chain models to evaluate risk from site-related COPCs. 
Conservative exposure parameters include the lowest reported adult body weight and highest ingestion rates. Home 
range, feeding territory and breeding territory size have been reported in the literature for several species. For this ERA, 
an area use factor (AUF) of 1.0 was utilized, as the conservative assumption was made that the receptor species spends 
all of its time, and acquires all of its food from the site. 

The primary food items of the receptor species (or items closely related to their primary food) were analyzed for COPCs, 
to estimate site-specific receptor contaminant exposure. For example, dietary composition studies indicate that the great 
blue heron consumes fish, reptiles, and amphibians. Forage fish were collected for analysis at the Matteo Iron and Metal 
site. A diet of 100% forage fish was used in the exposure profile for great blue herons. It was assumed that contaminant 
levels in forage fish were representative of contaminant levels in all food items consumed by great blue herons present 
at this site. 

To be conservative, the maximum Pb and PCB concentrations measured in soil, sediment, surface water and food items 
collected on-site were used in the exposure models. 

5.0 ECOLOGICAL EFFECTS CHARACTERIZATION 

A comprehensive literature search was conducted to locate studies in which the toxicity of COPCs to wildlife receptors 
was evaluated. These studies Were reviewed to evaluate the appropriateness of using a particular study to derive a TRV. 
A discussion of these studies, and the criteria used to evaluate studies are described along with the toxicity profiles in 
Appendix A. Two important criteria used to evaluate studies were study design and species tested. Relatively few 
toxicological studies have been conducted using wildlife species. Many TRVs were selected from studies in which the 
test organism was closely related taxonomically to a selected receptor species. It may be more appropriate to select effect 
levels derived from test organisms which are closely related on trophic level, and with respect to prey preferences (e.g:, 
using an effect level for a black-crowned night heron to derive a TRV for another piscivorous species, such as the great 
blue heron). In all cases, an attempt was made to use consistently conservative assumptions where possible in this ERA. 
Conservative assumptions were used to minimize the possibility of concluding that risk is not present when risk actually 
does exist (i.e., the elimination of false negatives). I f an acceptable study reported an effect level for a dietary exposure 
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route to a taxonomically related species, the lowest reported lowest observable adverse effect level (LOAEL) and the 
associated no observable adverse effect level (NOAEL) were selected as the TRVs. 

5.1 Risk Characterization 

The hazard quotient (HQ) method (Barnthouse et al, 1986; U.S. EPA 1997) was employed in this ERA. 
Briefly, the HQ method compares exposure concentrations to TRVs based on ecological endpoints such as 
mortality, reproductive failure, or reduced growth. This is done using chronic toxicity values derived from the 
literature that are intended to represent a lower dose over a longer duration of exposure, resulting in subtle 
effects that would be expected to manifest themselves at the population level over the long term. Both NOAEL 
and LOAEL values were used to determine HQs. 

The comparison is expressed as a ratio of potential intake values to population effect levels, as follows: 

Hazard Quotient = Exposure Concentration (Maximum) 
Chronic Effect Level (e.g., NOAEL or LOAEL) 

5.2 Methods Used to Estimate Risk 

5.2.1 Use of Sediment Toxicity Tests to Evaluate Risk to Tidal Flat Function 

The results of the sediment toxicity test using Hyalella azteca and Chironomus tentans were used to 
predict the effects of the sediment contamination adjacent to and downstream of the Matteo site with 
regard to the following assessment endpoint: 

Tidal Flat Community Structure and Function 

The toxicity test was used to determine the potential risk to'the benthic invertebrate communities from 
the contamination within Hessian Run and to determine i f Pb and PCBs pose a risk. In addition, 
NOAEL and LOAEL values for each of the COPC were identified by comparing the measured levels 
of each contaminant in each sample to the toxicity of that sample. The resulting NOAELs and 
LOAELs provide a range below which the concentration of each contaminant is expected to be 
protective of the benthic invertebrate commumties. 

5.2.2 Use of Community Structure Indices to Determine Risk 

In order to determine the risk to several assessment endpoints, the community structure offish and 
benthic invertebrates were evaluated. Several metrics were calculated which compared the species 
abundance, richness, and diversity at sample locations upstream (stations 1 and 2 in Hessian Run, and 
8 and 9 in Woodbury Creek), adjacent to (stations 3,4,5 and 6), and downstream (stations 7 and 10) 
of the site. These values were then compared to the reference stations (1, 2, 8 and 9) in order to 
determine i f there was a link between contaminant levels and changes to the metrics. 

This information contributed to the risk characterization for the following assessment endpoints: 
Tidal Flat Commumty Structure and Function 
Tidal Flat Nursery and Fish Refuge 

5.2.3 Food Chain Models 

This information contributed to the risk characterization for the following assessment endpoints: 
• Viability of the Piscivorous Bird Community 
• Viability of the Piscivorous Mammal Community 
• Viability of the Omnivorous Bird Community 
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• Viability of the Omnivorous Mammal Cornmunity 
• Viability of the Insectivorous Bird Community 

<~>, • ViabiUty of the Insectivorous Mammal Community 
Viability of the Herbivorous Mammal Community 

F_ The seven receptor species were assumed to be exposed to contaminant residues via ingestion 
water and incidental ingestion of soil or sediment. Site-specific Pb and PCB concentrations in 
sediment, surface water, and tissue, in conjunction with the dietary composition of the receptor 
species, were used to determine the total dose to which the receptor species were exposed, per the 

5 1 following formula: 

; Total dose = {E[(FIR x Cp) + (SIR * C s) + (WIR * Cy,)) * AUF}/BW 
r v where: 

FIR = Food Ingestion Rate 
Cf = Contaminant Concentration in the Prey Item 

rf SIR = Sediment/Soil Ingestion Rate 
C s = Contaminant Concentration in the Sediment/Soil 

K ' WTR = Water Ingestion Rate 
Cf, — Contaminant Concentration in Water 
AUF = Area Use Factor 
BW = Body Weight 

Concentrations of PCBs in surface soils and surface water were not measured, and therefore, not 
included in the food chain models. The concentration of Pb was measured in surface soils and water 
and the concentration was used in the food chain models where appropriate. 

The effect level values for each COPC were based on studies published in the literature. The exposure 
concentrations were estimated by employing a food chain model for each receptor species (e.g., the 

, great blue heron) associated with an assessment endpoint (e.g., viability of the piscivorous avian 
community). In these food chain models, ingestion rates of each COPC for each receptor species were 
determined based on measured concentrations of each contaminant in water, sediment, and food items 
collected at the site as well as known or estimated water, sediment/soil, and food ingestion rates and 

T body weights of each receptor species. The exposure concentrations and toxicity values were entered 
into the HQ equation, and a HQ was calculated. I f the HQ was greater than or equal to (^) 1.0, based 

~' on a chronic NOAEL, it could not be concluded that there was no chronic risk from that contaminant 
to the ecological receptor in question. I f the HQ was £ 1.0, based on a chronic LOAEL for a 

• particular contaminant, there was the potential to produce an actual adverse effect on survival, 
i reproduction, or growth of the ecological receptor in question. I f the HQ was £ 1.0, based on an acute 

TRV, there was the potential to produce an actual adverse effect on survival of the ecological receptor 
t in question. 

Receptor species from different trophic levels were used for food chain accumulation modeling where 
appropriate. Organisms which are likely to be exposed to contaminants because of specific behaviors, 
patterns of habitat use, or feeding habits were selected for evaluation in this ERA. The availability 

3 of appropriate toxicity information on which risk calculations was based was also an important 
consideration. The surrogate receptor species selected for this ERA were the great blue heron, mink, 

f wood duck, raccoon, American robin, short-tailed shrew, and muskrat. 

One exposure scenario was evaluated for each receptor species using conservative life history 
s parameters, and maximum concentrations of contanunants m food, water, and sediment Life history 

I parameters from published literature were used in the food chain models. Conservative life history 
^ parameters included the lowest published adult body weight and the highest published ingestion rates 
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for food, water, and incidental sediment. 

The results of these models were used to determine the contamination values that bound the threshold 
for adverse effects to each assessment endpoint (U.S: EPA 1997) arid can be used as one line of 
evidence for evaluating site management alternatives. 

Sediment concentrations were entered into the models as dry weights, and food item concentrations 
were entered into the models as wet weights to be compared to the TRVs derived from the literature. 
The supporting data were not available to convert sediment to wet weight or food items to dry weight 
(see Section 8.0). In addition, the water concentrations entered into the models were for unfiltered 
water because this represented a more realistic exposure via ingestion of water than the use of filtered 
water. 

This ERA utilized sirnplifying assumptions in the food chain models, since it is difficult to mimic a 
complete diet. According to food chain dynamics, maximum stability results when a large number of 
species eat a restricted diet, or when a smaller number of species eats a wide variety of other species. 
The seasonal availability of prey also results in a prey specialization by the consumer. Given these 
factors and the conservative approach used in the food chain models, piscivorous and herbivorous 
receptor species were assumed to only consume a single food item at the Matteo Iron and Metal site. 
It was assumed that COPC concentrations in the food items collected were representative of the COPC 
concentrations in all food items potentially consumed by that receptor. 

The first part of the discussion examines the generated exposure and effects data and integrates these 
observations into concise statements that identify risks to the assessment endpoints. This discussion 
is followed by a summary that documents the environmental contamination levels that exceed the, 
threshold for adverse effects to the assessment endpoints (U.S. EPA 1997). The boundary for the 
adverse effects threshold was the NOAEL-based HQ value. The following assumptions were made: 

• - I f the NOAEL-based HQ was £ 1.0 but the LOAEL-based HQ was not, it was concluded that 
it could not be determined that there was no model calculated risk. 

A contaminant concentration was considered to exceed the threshold and demonstrate model 
calculated risk to the given receptor if both the NOAEL-based HQ and LOAEL-based HQ 
were 2 1.0. 

I f neither the NOAEL- or LOAEL-based HQs were > 1.0, it was concluded that there is no 
model calculated risk to the given receptor. 

5.2.4 Treatment of Data 

There were several instances when specific PCB Aroclors were not detected in sediment or food items. 
In order to calculate a total Aroclor concentration for use in the food chain accumulation models, only 
those Aroclors that were detected were included in the calculation. This includes those values that 
were flagged with a "J" data qualifier (as an estimated concentration). Those Aroclors that were 
flagged with a "U" data qualifier (not detected) were not used in the calculation of a total Aroclor 
concentration. 

6.0 BIOTA STUDY RESULTS 

All site-specific data utilized in this ERA were collected during the Aquatic Biota Study conducted during the RI in 2003 
(Berger 2004b). A summary of the biota samples that were collected during this study is in Table 1. No additional data 
were collected. . 
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6.1 Surface Water Analytical Results 

Surface water was collected from all 10 sample locations at high tide within the approximate quarter channel 
nearest the site. Surface water samples were analyzed for Pb, total hardness, and pH. Results are listed in Table 
2. For this risk assessment, only the results from the total Pb analysis were used in the food chain models. 
However, data is available for Pb in filtered water samples (Table 2; Berger 2004a). During this survey salinity 
was recorded at below 0.11 ppt. Lead concentrations in surface water ranged from below the detection limit 
(1.3 micrograms per liter [ug/L]) to 19.5 ug/L. 

6.2 Sediment Analytical Results 

Surface sediment (0-6" depth) was collected from seven locations in Hessian Run (Stations 1-7) and three 
locations in Woodbury Creek (Stations 8-10). Samples were collected from the mid-tide level at each station 
at low tide. The concentrations of Pb and PCBs are recorded in this risk assessment (Table 3) however, 
additional data (pH and total organic carbon) are available in Berger (2004a). Sediment Pb concentrations 
ranged from 70 to 19,600 mg/kg, and total PCB concentrations in sediment ranged from below the detection 
limit (0.03 mg/kg) to 35 mg/kg. 

6.3 . Sediment Toxicity Test Results 

Two gallons of surface sediment were collected at all 10 aquatic sample locations in the study area and 
submitted for toxicity testing. Samples were collected at the same time and stations as the samples collected 
for sediment chemistry analysis. 

6.3.1 Acute Toxicity Tests Conducted with Hyallela azteca 

Twenty-eight day solid phase toxicity tests were conducted on samples from all ten stations from the 
study area and one control sediment of known quality (from Spruce Run Reservoir in Hunterdon 
County, NJ). Endpoints measured were mortality (mean survival) and growth (mean dry weight). 

The percent (%) survival of amphipods from Stations 1,2,3,5, and 8 were not significantly different 
than the control location. There was 100 % mortality in the sample collected from Station 4. 
Amphipods exposed to samples from Stations 6,7,9, and 10 had significantiy lower survival compared 
to those exposed to the control sediment (Table 4). 

Growth was not evaluated for stations where survival was impacted (Stations 4, 6, 7, 9 and 10). 
Average dry weight was significantly less in amphipods exposed to sediment collected at Station 8 
than for amphipods exposed to the control sediment. No effects on growth were observed in 
amphipods exposed to sediment collected from Stations 1, 2, 3 and 5 (Table 4). 

6.3.2 . Acute Toxicity Tests Conducted with Chironomus tentans 

Twenty-day solid phase toxicity tests were conducted on samples from all ten stations from the study 
area and one control sediment of known quality (from Spruce Run Reservoir in Hunterdon County, 
NJ). Endpoints measured were mortality (mean survival) and growth (mean dry weight). 

The % survival of chironomids from Stations 8 and 9 was not significantly different than the control 
location. There was 100 % mortality observed in sample collected from Station 4. Chironomids 
exposed to samples from Stations 1, 2, 3, 5, 6, 7, and 10 had significantly lower survival compared 
to those exposed to the control treatment (Table 4), 

Growth was not evaluated for stations where survival was impacted (Stations l,2,3,4,5,6,7,and 10). 
No effects on growth were observed in chironomids exposed to sediment collected from Stations 8 and 
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9 (Table 4). 

It should be noted that the recommended minimum control survival for chironomids in a 20-day 
exposure is 70%, and observed control survival was 66.7%. The reduced control survival may have 
been due to handling procedures during placement of test organisms in test chambers. Technically, 
this invalidates the results of the toxicity tests, and therefore, for the purposes of this risk assessment, 
more reliance will be placed on the results of the H. azteca toxicity tests. However, survival rates for 
site samples were markedly lower than the controls. 

It should also be noted that a 65-day chironomid growth and emergence test was also conducted on 
site sediment. The results and conclusions of this test is described in detail in the Aquatic Biota Study 
Report (Berger 2004b) and are not described within this risk assessment. 

6.4 Fish Community Survey Results 

Fish samples were collected at seven stations in Hessian Run and three stations in Woodbury Creek using a 
seine (0.25-inch mesh). Three replicate hauls were made within two hours of low tide in the opposite direction 
of the prevailing tidal current. Fish were identified in the field, and 25 individuals of each species were 
measured per replicate sample, i f available. 

Although fish community data summaries were presented in the Aquatic Biota Study Report (Berger 2004b), 
the summary calculations presented for stations adjacent to the site and reference locations could not be 
reproduced using the data presented in Table 13, Berger (2004b) and the statistical summary sheet in the 
Appendix. In addition, the report included results from Stations 7 and 10 in the "reference stations" summary. 
These stations are downstream of the site, and should not be considered reference locations. For this ERA, the 
data presented for the individual stations was utilized to calculate the. mean number of species and mean 
diversity values presented in Table 5; these values differ from the values in Berger (2004b). 

Table 5 presents abundance, richness, and species diversity of the fish community at each of the ten sample 
stations. Species richness and diversity were low at sample Stations 3,4,5 and 6 (adjacent to the Site). Only 
four fish species were caught at sample stations adjacent to the site, while eleven species were captured at the 
reference stations. The mean diversity at the four stations adjacent to the site (Stations 3,4,5, and 6) as 
measured by the Shannon-Weaver Diversity Index was 0.282 as compared to a diversity index of0.326 at the 
reference stations. Two species, banded killifish (Fundulus diaphanus) and mummichog (F. heteroclitus) 
comprised most of the fish captured at stations adjacent to the site. 

The fish communities in Hessian Run consisted almost entirely of omnivorous species (99% to 100%). 
Omnivores were also dominant in Woodbury Creek (76% to 93% of individuals captured), but other trophic 
levels were also present. 

6.5 Benthic Macroinvertebrate Community Survey 

Samples for benthic macroinvertebrate community analysis were collected at seven stations in Hessian Run and 
three stations in Woodbury Creek. The substrate in the study area is predominantly silt with underlying clay. 
Benthic cores were collected by inserting a 100 millimeter (mm) by 100 mm hand-held square core 100 mm 
into the substrate at water's edge at low tide. Three replicate samples were collected at each sample station. 
Samples were sorted in the field and identified to the lowest practicable taxon in the laboratory. Table 6 
presents species abundance, richness, and diversity at each of the ten sample stations. 

Although benthic community data summaries were presented in the Aquatic Biota Study Report (Berger2004b), 
the summary calculations presented for stations adjacent to the site and reference locations could not be 
reproduced using the data presented in Table 13, Berger (2004b) and the statistical summary sheet in the 
Appendix. In addition, the report included results from Stations 7 and 10 in the "reference stations" summary. 
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These stations are downstream of the site, and should not be considered reference locations. For this ERA, the 
data presented for the individual stations was utilized to calculate the mean number of species and mean 
diversity values presented in Table 6; these values differ from the values in Berger (2004b). 

Macroinvertebrate diversity in Hessian Run and Woodbury Creek was low, with oligochaetes, chironomids and 
the Asian clam comprising over 97% of the individuals collected. Diversity in samples collected at stations 
adjacent to the site (Stations 3,4,5 and 6) was lower (0.353) than diversity at reference stations (0.404). 

The macroinvertebrate communities at stations adjacent to the site were comprised almost exclusively of deposit 
feeders (95%), with few filter feeders (4%) or carnivores (less than 1%). Deposit feeders also dominated 
macroinvertebrate communities at the reference stations (83%), but greater numbers of filter feeders (16%) were 
present. 

The macroinvertebrate community present at Stations 3,4,5 and 6 was comprised entirely of pollution tolerant 
organisms. Communities at the reference stations were comprised primarily of tolerant taxa (96.5%), but some 
moderately tolerant taxa were present (3.3%) and a single sensitive individual was collected. 

6.6 Fish Tissue Results 

Banded kdllifish were collected for tissue analysis (whole body) from three stations in Hessian Run adjacent 
to the site (Stations 3,4 and 5) and three stations in Woodbury Creek (Stations 8, 9 and 10). Three replicate 
samples were collected at each station. Pumpkinseed (Lepomis gibbosus) were collected for assessment of 
human health risk. However, due to the small size of individuals collected, whole-body analysis was also done 
for this species. Banded kdllifish are omnivorous, while pumpkinseed are water column feeders. Concentrations 
of Pb and PCBs were measured in fish tissue (Tables 7 and 8). 

Only Aroclors 1248,1254, and 1260 were detected in the killifish samples. The concentration of total Aroclors 
ranged from 0.236 to 0.674 mg/kg wet weight. Generally, the concentration of total Aroclors increased in a 
downstream direction in both the fish collected from Hessian Run (Stations 3,4, and 5) as well as for the fish 
collected from Woodbury Creek (Stations 8,9, and 10). 

The concentration of Pb in killifish ranged from 0.37 to 1.6 mg/kg wet weight. The highest concentration of 
Pb was detected in killifish collected from Station 3 and the lowest concentration of Pb was detected in killifish 
collected from Station 10. 

Pumpkinseed were only collected from 2 stations. The concentration of total Aroclors for the fish collected 
from Station 4 (Hessian Run) ranged from0.277 to 0.66 mg/kg, wet weight. The concentration of total Aroclors 
in fish collected from Station 9 (Woodbury Creek) ranged from 0.227 to 0.482 mg/kg, wet weight. 
The concentration of Pb in pumpkinseed collected from Hessian Run ranged from 0.47 to 0.6 mg/kg, wet 
weight. The concentration of Pb in pumpkinseed collected from Woodbury Creek ranged from 0.17 J (estimated 
concentration) to 0.61 mg/kg, wet weight. 

6.7 Benthic Macroinvertebrate Tissue Results 

Asian clams (Corbicula fluminea) were collected for tissue analysis from three stations in Hessian Run adjacent 
to the site (Stations 3,4 and 5) and three stations in Woodbury Creek (Stations 8, 9 and 10). Three replicate 
samples were collected at each station; 250 clams were collected per sample. 

The concentration of total Aroclors in Asian clams ranged from 0.146 to 0.396 mg/kg, wet weight. The 
concentration of Pb in Asian clams ranged from 0.38 to 1.3 mg/kg, wet weight. 

While Asian clams are residents, they feed on plankton transported by the tides. Therefore, the tissue 
concentrations of Pb and PCBs may riot reflect the sediment concentration of contaminants in the immediate 
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station as strongly as a tissue concentrations in a deposit feeding invertebrate species would (Berger 2004b). 

6.8 Wetland Plant Tissue Results 

Spatterdock (Nuphar luteum) and wild rice (Zizania aquatica) were collected for tissue analysis. Plants were 
collected from three stations in Hessian Run adjacent to the site (Stations 3, 4 and 5) and one station in 
Woodbury Creek (Station 8). For both species, only above-ground parts of the plant were collected Only 
vegetahon parts free of sediment were collected. Spatterdock samples consisted of stems and leaves, while wild 
rice samples were comprised of stems, leaves and seed heads. Concentrations of Pb and PCBs measured in 
plant tissue are presented in Tables 10 and 11. 

For spatterdock, only Aroclors 1254 and 1260 were detected in the samples (except for Aroclor 1248 in one 
rephcatesamplecollectedfromStation8). The concentration oftotal Aroclors ranged from below the detection 
limit (0.005 mg/kg) to 0.027 mg/kg, wet weight. The concentration of Pb in spatterdock ranged from 1 4 to 9 8 
mg/kg, wet weight. 

For wild rice, only Aroclors 1254 and 1260 were detected in the samples. The concentration of total Aroclors 
ranged from below the detection limit (0.005 mg/kg) to 0.0214 mg/kg, wet weight. The concentration of Pb 
in wild nee ranged from 0.23J mg/kg (estimated concentration) to 8.2 mg/kg, wet weight 

6.9 Soil Invertebrate Tissue Results 

Earthworm (Lumbricus spp.) samples were collected from three upland areas on-site and one off-site reference 
station. Three replicate samples were collected at each station using shovels. After collection, earthworms were 
nnsed with distilled water to remove associated sod particles. Worms were not dissected or depurated prior 
to analysis. In the laboratory, whole earthworms were homogenized and analyzed for Pb and PCBs Collocated 
soil samples were not collected. Lead and PCB concentrations measured in earthworms are presented in Table 

The concentration of total Aroclors detected in earthworm ranged from 0.012 (reference area) to 9 1 mg/kg 
wet weight. The concentration of Pb detected in earthworm ranged from 4.5 (reference area) to 1 150 me/ke' 
wet weight. 6 ' 

7.0 RESULTS OF THE HAZARD EVALUATION . 

Below is a discussion of the risk posed to each of the assessment endpoints. The discussion includes a 
coinpanson of sediment and water concentrations to benchmark values, the results ofbenthic macroinvertebrate 
and finnsh surveys, and food chain models utilizing site-specific tissue concentrations. A siimmary of all food 
chain exposure model results is presented in Table 13. . ' 

7.1 Assessment Endpoint No. 1: Tidal Flat Community Structure and Function 

The concentration of Pb in surface water exceeded the NJDEP chronic criteria at 6 stations (Stations 2 3 5 
6, 8 and 10). The concentration of Pb at Station 9 was below the detection limit of 2.8 ug/L and the chronic 
criterion for this location is 2.7 ug/L. Therefore, it could not be determined i f the concentration of Pb at this 
station exceeded the criterion. The concentration of Pb in the surface water did not exceed the NJDEP acute 
criterion at any of the stations. 

The concentration of Pb in sediment exceeded the SEL at 3 sample stations adjacent to the site (3,4, and 6) and 
exceeded the LEL at all sample stations. 

The concenfratî on of PCBs in sediment do not exceed the SEL (SELs are only available for Aroclors 1016 
1248,1254, and 1260) at any sample station. The concentration of Aroclor 1248 exceeded the LEL at sample 
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Stations 7 and 9. The detection limit for Aroclor 1248 was higher than the LEL at Stations 1, 2,3,4,5,6, and 
8, therefore, it could not be determined conclusively i f the concentration of Aroclor 1248 exceeded the LEL 
or not The detection limit for Aroclor 1248 at Station 10 was equal to the LEL, and therefore, this sample did 
not exceed the LEL. 

The concentration of Aroclor 1260 exceeded the LEL at all stations except Stations 8 and 10. However, the 
detection limit for Aroclor 1260 at Stations 8 and 10 was higher than the LEL, therefore, it could not be 
determined conclusively if the concentration of Aroclor 1260 at these stations exceeded the LEL or not. 

One hundred % mortality was observed in H. azteca exposed to sediment collected from Station 4. Station 4 
had the highest concentration of total Aroclors (35 mg/kg, dry weight) of any sediment sample collected during 
the biota study (Berger 2004b) however, it did not have the highest Pb concentration. For the H. azteca test, 
there was also significant mortality observed in samples collected from Stations 6,7, 9, and 10. These results 
do not appear to correlate with Pb or PCB concentrations. There may be several explanations for this response. 
Often when a large volume of sediment is collected for toxicity testing, incomplete homogenization of the 
sample will result in chemical concentrations that do not correlate with the observed toxicity. In addition, Pb 
and PCBs were the only chemical parameters measured in these samples. However, the toxic response may also 
be the result of the sediment type, other contarninants in the sediment, or other water quality issues. 

Given the poor survival in the control sample of the C. tentans test, it is difficult to assess the toxic response. 
However, there was acute toxicity in samples collected from Stations 1,2,3,4,5,6,7, and 10. 

The mortality observed in the sediment bioassays did not correlate with measured concentrations of either Pb 
or PCBs. Lead and PCB concentrations in surface water and sediment were lower at Station 10 than at other 
locations, however significant mortality was observed in samples from this location in both bioassays. Based 
on the bioassay results, it was not possible to identify a sediment concentration protective of the benthic 
community. ' -

The benthic community diversity was lower at stations adjacent to the site (Stations 3, 4, 5, and 6), and the 
species found at these stations were all pollution tolerant 

7.2 Assessment Endpoint No. 2: Tidal Flat Nursery and Refuge Functioning 

Fish diversity at Stations 3,4,5, and 6 (adjacent to the site) was slightly lower than the diversity in the samples 
collected at the reference stations. 

7.3 Assessment Endpoint No. 3: Viability and Function of the Piscivorous Bird Community 

Dietary exposure concentrations for the piscivorous bird community were modeled using the great blue heron 
and bald eagle as surrogate receptor species. 

Based on the food chain model with the great blue heron as the receptor species, it could not be concluded there 
was no model-calculated risk to the piscivorous bird community from Pb at this site, as the calculated NOAEL-
based HQ exceeded 1.0 (Table 14). It also could not be concluded there was no model-calculated risk to the 
piscivorous bird community from PCBs at this site, as the calculated NOAEL-based HQ exceeded 1.0. 

Based on the food chain model with the bald eagle as the receptor species, it could not be concluded there was 
no model-calculated risk to the piscivorous bird community from Pb at this site, as the calculated NOAEL-based 
HQ exceeded 1.0 (Table 14). It also could not be concluded there was no model-calculated risk to the 
piscivorous bird community from PCBs at this site, as the calculated NOAEL-based HQ exceeded 1.0. 
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7.4 Assessment Endpoint No. 4: Viability and Function of the Piscivorous Mammal Community 

Dietary exposure concentrations for the piscivorous mammal community were modeled using the mink as a 
surrogate receptor species. It could not be concluded there was no model-calculated risk to the piscivorous 
mammal community from Pb at this site, as the calculated NOAEL-based HQ exceeded 1.0 (Table 14). 

There was model-calculated risk to the piscivorous mammal community from PCBs at this site, with calculated 
NOAEL- and LOAEL-based HQs greater than 1.0. 

7.5 Assessment Endpoint No. 5: Viability and Function of the Omnivorous Bird Community 

Dietary exposure concentrations for the omnivorous bird community were modeled using the wood duck as a 
surrogate receptor species. There was model-calculated risk to the omnivorous bird community from Pb at this 
site, with calculated NOAEL- and LOAEL-based HQs significantly greater than 1.0 (Table 15). 

It could not be concluded there was no model-calculated risk to the omnivorous bird community from PCBs 
at this site, as the calculated NOAEL-based HQ exceeded 1.0. 

7.6 Assessment Endpoint No. 6: Viability and Function of the Omnivorous Mammal Community 

Dietary exposure concentrations for the omnivorous mammal community were modeled using the raccoon as 
a surrogate receptor species. There was model-calculated risk to the omnivorous mammal community from Pb 
at this site, with calculated NOAEL- and LOAEL-based HQs greater than 1.0 (Table 15). 

There was also model-calculated risk to the omnivorous mammal community from PCBs at this site, with 
calculated NOAEL-and LOAEL-based HQs greater than 1.0. 

7.7 Assessment Endpoint No. 7: Viability and Function of the Insectivorous Bird Community 

Dietary exposure concentrations for the insectivorous bird community were modeled using the American robin 
as a surrogate receptor species. There was model-calculated risk to the insectivorous bird community from Pb 
at this site, with calculated NOAEL- and LOAEL-based HQs significantly greater than 1.0 (Table 16). 

It could not be concluded there was no model-calculated risk to the insectivorous bird community from PCBs 
at this site, as the calculated NOAEL-based HQ exceeded 1.0 

Food chain models were also evaluated using an acute TRV for this assessment endpoint (Table 17). There was 
an acute model-calculated risk to the insectivorous bird community from Pb at this site, with a calculated acute 
TRV-based HQ of 3.0. Using an acute TRV, there was no model-calculated risk to the insectivorous bird 
community from PCBs at this site. 

7.8 Assessment Endpoint No. 8:Viability and Function of the Insectivorous Mammal Community 

Dietary exposure concentrations for the insectivorous mamma] community were modeled using the short-tailed 
shrew as a surrogate receptor species. There was model-calculated risk to the insectivorous mammal 
community fromPb at this site, with calculated NOAEL- and LOAEL-based HQs significantly greater than 1 0 
(Table 16). 

There was model-calculated risk to the insectivorous mammal community from PCBs at this site, with 
calculated NOAEL-and LOAEL-based HQs significantly greater than 1.0. 

Food chain models were also evaluated using an acute TRV for this assessment endpoint (Table 17). There was 
an acute model-calculated risk to the insectivorous mammal community from Pb at this site, with a calculated 

0148-DFR-071405 23 



MIM8.30032 

acute TRV-based HQ of 7.7. Using an acute TRV, there was no model-calculated risk to the insectivorous 
mammal community from PCBs at this site. 

7.9 Assessment Endpoint No. 9: Viability and Function of the Herbivorous Mammal Community 

Dietary exposure concentrations for the herbivorous mammal community were modeled using the muskrat as 
a surrogate receptor species. There was model-calculated risk to the herbivorous mammal community fromPb 
at this site, with calculated NOAEL- and LOAEL-based HQs greater than 1.0 (Table 14). 

There was also model calculated risk to the herbivorous mammal community from PCBs at this site, with 
calculated NOAEL- and LOAEL-based HQs greater than 1.0. 

8.0 SOURCES OF UNCERTAINTY 

This ERA evaluates exposure to contaminants through direct contact with water, soil and sediment; ingestion of food 
and water; and incidental soil or sediment ingestion. There are factors inherent in the risk assessment process which 
contribute to uncertainty and need to be considered when interpreting results. Major sources of uncertainty include 
natural variability, error, and insufficient knowledge. Natural variability is an inherent characteristic of ecological 
receptors, their stressors, and their combined behavior in the environment. Biotic and abiotic parameters in these systems 
may vary to such a degree that the exposure of similar ecological receptors within the same system may differ temporally 
and spatially. Factors that contribute to temporal and spatial variability may be differences in individual organism 
behavior (within a species), changes in the weather or ambient temperature, unanticipated interference from other 
stressors, differences between microenvironments, and numerous other factors. 

In general, data were shown to two decimal places. However, values obtained from the literature were used as reported 
in the citation. Where means were calculated, the calculated value was retained. In the food chain models, the full value 
of calculations were retained. This was done to rninimize rounding errors which may have added uncertainty, and does 
not imply additional precision. Hazard quotient calculations were shown to two decimal places, except where additional 
figures were needed to determine i f the result was £ 1.0. 

The data set used for food chain exposure modeling added some uncertainty to the calculation of risk. All sediment/soil 
analytical data was provided as mg/kg dry weight, while all tissue (plant or invertebrate) analytical data was provided 
as mg/kg wet weight. Since no supporting data (% solids and/or % moisture) was supplied to convert from dry weight 
to wet weight (or vice versa), the data were used as published. However, the uncertainty was minimized because the 
difference in COPC concentrations between the sediment/soil and tissue were several orders of magnitude. The 
sediment/soil was the risk driver, the tissue data did not contribute significantly to the overall calculated risk. 

A major source of uncertainty arises from the use of toxicity values reported in the literature which are derived from 
single-species, single-contaminant laboratory studies. Prediction of ecosystem effects from laboratory studies is difficult. 
Laboratory studies cannot take into account the effects of environmental factors which may add to the effects of 
contaminant stress. NOAELs were generally selected from studies using single contaminant exposure scenarios. Species 
utilizing the Matteo Iron and Metal Site are exposed to a variety of contaminants. 

In cases where a toxicity value has been converted by a factor of 10, the uncertainty associated with the absence of a 
directly relevant literature value was compounded by the uncertainty associated with a subjective mathematical 
adjustment. 

Point estimates of exposure such as NOAELs, LOAELs, Lethal Dose to half of the exposed organisms (LD^s), and 
mathematical means that are presented in the literature also have inherent variability, which is incorporated into the risk 
assessment. Additionally, because these values are statistically determined, they do not represent absolute thresholds; 
they are reflective of the experimental design. A reported LOAEL may not represent the lowest toxicity threshold for 
a species simply because lower concentrations were not tested in a study. 
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In addition, uncertainty associated with variability is introduced from the use of literature values for sediment, water, and 
food ingestion rates, dietary compositions, and body weights. These values reported in the literature are from studies 
that may have been conducted at a time of year or in a location that does not necessarily give an accurate representation 
of the life histories of the receptor species in the Matteo Iron area. 

There is very little information available in the literature regarding the rates of incidental sediment ingestion for wildlife 
species. In this risk assessment some of these values were calculated from an allometric equation. Additional uncertainty 
regarding incidental soil/sediment ingestion is introduced by simplifying the diet in the food chain models. In reality, 
each receptor organism's diet is varied, and therefore, the associated soil/sediment intake fluctuates as different prey 
items are selected over time. 

This ERA did not examine the contribution of dermal absorption or inhalation exposure as part of the exposure pathway. 
In contrast to the use of conservative assumptions, the error introduced into this risk assessment by the omission of these 
routes of exposure may be on the side of a less protective outcome. The relative degree to which this error alters the 
outcome of the risk assessment is unknown. 

Error can be introduced by use of invalid assumptions in the conceptual model. Conservative assumptions were made 
in light of the uncertainty associated with the risk assessment process. This was done to minimize the possibility of 
concluding that no risk is present when a threat actually does exist (i.e., elimination of false negatives). Whenever 
possible, risk calculations were based on conservative values. For example, LOAELs used to calculate HQs were the 
lowest values found in the literature, regardless of toxic mechanism 

9.0 CONCLUSIONS OF THE RISK ASSESSMENT 

Sediment and water samples were collected from 10 stations upstream, adjacent to, and downstream of the site. Samples 
were collected from both Hessian Run and Woodbury Creek. The results of these analyses were compared to toxicity 
BM to determine the risk to biota. Toxicity tests were also used to determine the impact of exposure to site sediment 
on biota. Community structure surveys were conducted on the indigenous benthic macroinvertebrate and fish 
communities to evaluate risk. Lastly, food chain models were used to determine the risk from the trophic transfer of 
contaminants in the food chain to upper trophic level species. The conclusions of the risk assessment are listed below: 

Lead concentrations measured in water samples were compared to both acute and chronic NJDEP SWQS. The 
concentration of Pb in surface water exceed these the chronic criteria at 6 stations (Stations 2,3,5,6,8 and 10). 
The concentration of Pb at Station 9 was not detected at a detection limit of 2.8 ug/L. The chronic criterion for 
this location is 2.7 ug/L, therefore, it could not be detennined i f the concentration of Pb at this station exceeded 
the criterion. The concentration of Pb in the surface water did not exceed the acute criteria at any of the 
stations. 

Lead concentrations in sediment samples exceed the SEL at stations adjacent to the site (Stations 3,4, and 6), 
and exceed the LEL at all stations sampled. 

The concentration of PCBs in sediment does not exceed the SEL at any station. The concentration of Aroclor 
1248 exceeded the LEL at sample Stations 7 and 9. However, the detection limit was higher than the LEL at 
Stations 1, 2, 3, 4, 5, 6, and 8, therefore, it could not be determined i f the concentration of Aroclor 1248 
exceeded the LEL or not. The detection limit for Aroclor 1248 at Station 10 was equal to the LEL, and 
therefore, this sample did not exceed the LEL. The concentration of Aroclor 1260 exceeded the LEL at all 
stations except Stations 8 and 10. However, the detection limit for Aroclorl260 at Stations 8 and 10 was 
higher than the LEL. Therefore, it could not be determined conclusively i f the actual concentration of Aroclor 
1260 at Stations 8 and 10 exceeded the LEL or not. 

Sediment toxicity tests indicate that the sample collected at Station 4, adjacent to the site, was 100% toxic to 
H azteca and C. tentans. The indigenous benthic macroinvertebrate community was less diverse at stations 
adjacent to the site (Stations 3, 4 and 6) than the reference stations. In addition, the benthic assemblage at 
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stations 3,4,5 and 6 was entirely comprised of pollution tolerant species, while moderately tolerant or sensitive 
species were present at some reference locations. 

• The fish community survey indicates that species richness and diversity was lower at stations adjacent to the 
site (Stations 3, 4, 5 and 6) than at all reference stations except Stations 1 and 2. 

Food chain model calculations indicate that insectivorous birds, insectivorous mammals, omnivorous birds, 
omnivorous mammals, and herbivorous mammals are at risk from the ingestion of Pb (LOAEL-based HQs 
greater than 1.0). 

• Food chain model calculations indicate that insectivorous mammals, herbivorous mammals, omnivorous 
mammals and piscivorous mammals are at risk from the ingestion of PCBs (LOAEL-based HQs greater than 
1.0). 

• The food chain models also indicate that insectivorous birds and insectivorous mammal are at risk of acute 
toxicity from the ingestion of Pb. 

• Based on food chain model calculations, it cannot be concluded that piscivorous mammals and piscivorous 
birds are not at risk from ingestion of Pb (NOAEL-based HQ greater than 1.0, LOAEL-based HQ less than 1.0). 

• Based on food chain model calculations, it cannot be concluded that piscivorous birds, omnivorous birds, and 
insectivorous birds are not at risk from ingestion of PCBs (NOAEL-based HQ greater than 1.0, LOAEL-based 
HQ less than 1.0). 

For the food chain models, soil (and sediment) drive the risk to the mammals (except for PCBs to piscivorous 
mammals and Pb and PCBs to insectivorous mammals). 

The risk assessment conclusions demonstrate the link between site contaminants and environmental impacts in the aquatic 
and terrestrial ecosystem In addition, this ecological risk assessment indicates that the wildlife which utilize the area 
of highest site-related contamination as a foraging area are at risk. 
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Table 1. Biota Study Sample Locations 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Water 

Chemistry 
Sediment 

Chemistry 

Sediment Toxicity Tests Fish Benthic Invertebrate Fish Tissue Plan* T i c « n » 

Station 
i * 

Water 

Chemistry 
Sediment 

Chemistry 
Hyalella azteca 

28-d amphipod 

Chironomus tentans 

20-d midge 

Chironomus tentans 

65-d midge (emergence) 
Community 

Structure 

Community 

Structure 
Corbicula fluminea Lepomis gibbosus Fundulus diaphanus 

Banded killifish 
Nuphar luteum Zizania aquatica 

Wild Rice 
Lumbricus spp. 
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Table 2. Concentration of Lead in Surface Water Samples 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Station PH Hardness Lead Acute Chronic 

Criteria1 Criteria1 

mg/L ug/L ug/L ug/L 

1 7.2 228 1.3U 156.4 6.1 

2 7.2 176 5.6 118.8 4.6 

3 7.3 160 8.9 107.3 4.2 

4 7.2 228 4.0 156.4 6.1 

5 7.3 100 5.9 64.6 2.5 

6 7.3 132 19.5 87.3 3.4 

7 7.2 136 3.4 90.1 3.5 

8 7.2 116 3.2 75.9 3 

9 7.3 108 2.8U 70.2 2.7 

10 7.2 76 5.0 47.8 1.9 

U = Not detected above the sample quantitation limit 

Results are for non-filtered water samples and do not include duplicate analyses 

1 - Acute and chronic criteria are corrected for hardness 

pH measured in standard units 

mg/L = milligrams per liter 

ug/L = micrograms per liter 



Table 3. Concentrations of Lead and PCBs in Sediment 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Station Lead Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Total 
1016 ,1221 1232 1242 1248 1254 1260 Aroclors1 

mg/kg mg/kg mg/kg mg/kg 
1 217 0.05U 0.05U , 0.05U 0.05U 0.05U . 0.15J 0.15 0.3 
2 175 0.04U 0.04U 0.04U 0.04U 0.04U 0.2 0.14 0.34 
3 19600 0.11U 0.11U 0.11U 0.11U 0.11U 0.39 0.23 0.62 
4 2200 1.4U 1.4U 1.4U 7J 1.4U 10 ' 18 35 
5 248 0.10U 0.10U 0.1 OU 0.10U 0.10U 1.2 0.44 1.64 
6 349 0.083U 0.083U 0.083U 0.083U 0.083U 0.3 . 0.11 0.41 
7 168 0.071U 0.071U 0.071U 0.071U 0.19J 0.66J 0.38 1.23 
8 70 0.032U 0.032U 0.032U 0.032U 0.032U 0.032U 0.032U 0.032U 
9 96.1 0.052U 0.052U 0.052U 0.052U 0.077 0.16J 0.089J 0.326 i 
10 88 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 

Lowest Effect Level 31 0.007 NA : NA . NA 0.03 0.06 0.005 
Severe Effect Level 250 53 : ' NA NA NA 150 34 24 

U - Not detected at the sample quantitation limit 

J - estimated concentration 

1 - Total Aroclors is the sum of all Aroclors detected above the sample quantitation limit 

mg/kg = milligrams per kilogram 

Results reported as dry weight 

2 
00 



Table 4. Percent Survival and Dry Weight 

in 28-Day H. azteca and 20-Day C. tentans Toxicity Test 

Matteo Iron and Metal Site ' 

West Deptford, NJ 

July 2005 

Hyalella azteca Chironomus tentans 

Station Mean Mean Mean Mean 

Survival Dry Weight Survival Dry Weight 

% mg % mg 

Control 98 0.076 66.7 0.645 

1 96 0.093 26.7* NA 

2 94 0.081 25* NA 

3 84 0.073 5* NA 

4 0* NA 0* NA 

5 92 0.075 25* NA 

6 70* NA 33.3* NA 

7 56* NA 16.7* NA 

8 92 0.057* 70 0.593 

9 76* NA 41.7 0.945 

10 68* NA 23.3* NA 

NA - not analyzed due to excessive mortality 

* indicates statistically different than the control 

% = percent 

mg = milligrams 



Table 5. Fish Species Abundance, Richness, and Diversity 
Matteo Iron and Metal Site 

West Deptford, NJ 
July 2005 

Species Common Station On-site Stations Reference All other locations 

' (1,2,7,8,9,10) 
Name Name 1 2 3 4 5 6 7 8 9 10 (3,4,5,6) (1,2,8,9) 

All other locations 

' (1,2,7,8,9,10) 
Fundulus diaphanus Banded killifish 14 3 15 306 67 50 22 370 384 61 
Fundulus heteroclitus Mummichog -8 6 12 708 . 224 26 16 2 15 '4 
Etheostoma olmstedi Tessellated darter 1 3 10 1 5 
Hybognathis regius Eastern silvery minnow 1 1 

3 

2 38 42 
Alosa pseudoharengus Ale wife 2 3 39 4 13 

1 Lepomis gibbosus Pumpkinseed 1 • 7 1 1 . 2 5 

13 
1 

Anguilla rostrata American eel 3 2 
Anchoa sp. Anchovy 2 1 
Menidia menidia Silverside 

1 
] 

Morone americana White perch 1 1 44. 19 14 
Morone saxatilis Striped bass 4. 

19 

2 
Trinectes maculatus Hogchoker 1 3 • 

Total 

Species Richness 

24 

4 

12 

5 

27 

2 

1023 

4 

292 

3 

76 

2 

47 

7 

481 

11 

469 

9 

143 

9 

1418 

2.5 

986 

5 
1176 

5 
Shannon-Weaver Diversity Index 0.334 0.275 0.298 0.288 0.26 0.279 0.51 0.39 0.306 0.586 0.282 0.326 0.4 

2 
2 
OO 

© o 



Table 6. Benthic Macroinvertebrate Species Abundance, Richness, and Diversity 
Matteo Iron and Metal Site 

West Deptford, NJ 
July 2005 

Species Abundance Stations On-site Stations Reference All other Stations 
Order/Class Species/Taxa 1 2 3 4 5 6 7 8 9 10 (3,4,5,6) (1,2,8,9) (1,2,7,8,9,10) 
Oligochaeta Oligochaete A 

Oligochaete B 
8 159 . 172 15 126 

19 
68 
3 

38 
4 

19 
4 

48 . 18 

Insecta Odonata-Gomphidae 1 
Diptera-Chironomidae 41 70 38 13 46 85 15 19 2 19 

Crustacea Isopoda-Anthuridae 
Amphipod-Gammaridae .7 

1 

1 
4 

Bivalvia Asiatic clam 
Unionidae 

50 
4 

21 
2 

12 1 11 2 1 5 4 6 

Hirudinea Leech 2 3 3 1 
Total 113 256 225 29 203 158 58 48 54 47 615 471 576 
Species Richness 7 6 4 3 5 4 4 5 3 4 3.4 4.3 3.9 
Shannon-Weaver Diversity Index 0.526 0.414 0.372 0.284 0.42 0.325 0.332 0.526 0.162 0.462 ' 0.353 0.404 0.402 
Trophic Composition 

Deposit Feeder 49.6 89.8 93.3 96.6 94.1 98.7 98.3 89.6 92.6 87.2 
Filter Feeder 47.8 9 5.3 3.4 5.4 1.3 1.7 10.4 7.4 12.8 

Carnivore 2.6 1.2 1.4 0 0.5 0 0 0 0 0 
Pollution Tolerance 

Tolerant 89.4 98.8 100 100 100 100 100 97.9 100 91.5 
Moderately Tolerant 9.7 ; 1-2 0 0 0 0 0 2.1 0 8.5 

Sensitive 0.9 0 0 0 0 0 0 0 0 0 
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Table 7. Concentrations of Lead and PCBs in Fundulus diaphanus 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Station Sample 

ID 

Lead 

(mg/kg) 

Aroclor 

1016 

(mg/kg) 

Aroclor 

1221 

(mg/kg) 

Aroclor 

1232 

(mg/kg) 

Aroclor 

1242 

(mg/kg) 

Aroclor 

1248 

(mg/kg) 

Aroclor 

1254 

(mg/kg) 

Aroclor 

1260 

(mg/kg) 

Total 

Aroclors 

(rne/kc) 
3 3F1 

3F2 

3F3 

1.5 

1.6 

1.6 

0.015U 

0.015U 

0.025U 

0.015U 

0.015U 

0.025U 

0.015U 

0.015U 

0.025U 

0.015U 

0.015U 

0.025U 

0.036 

0.032 

0.043J 

0.19 

0.17 

0.25 

0.067 

0.061 

0.087 

v»"ev ̂ s/ 

0.293 

0.263 

• 0.337 4 4F1F 

4F2F 

4F3F 

0.78 

0.78 

0.7 

0.05U 

0.025U 

0.025U 

0.05U 

0.025U 

0.025U 

0.05U 

0.025U 

0.025U 

0.05U 

0.025U 

0.025U 

0.1J 

0.068J 

0.056 

0.3 8 J 

0.3J 

• 0.24J 

0.13 

0.16 

0.1 IJ 

0.61 

0.528 

0.406 
5 5F1F 

5F2F 

5F3F 

0.99 

1.2 ' 

0.82 

0.05U 

0.05U ' 

0.025U 

0.05U 

0.05U 

0.025U 

0.05U 

0.05U 

0.025U 

0.05U 

0.05U 

0.025U 

0.074 

0.069 

0.09 

0.44J 

. 0.39 

0.26 

0.16 

0.16 

0.075 

0.674 

0.619 

0.425 
8 8F1 

8F2 

8F3 

0.7 

0.71 

0.69 

0.025U 

0.015U 

0.025U 

0.025U 

0.015U 

0.025U 

0.025U 

0.015U 

0.025U 

0.025U 

0.015U 

0.025U 

0.053 

0.038 

0.053 

0.18J 

0.12J 

0.19J 

0.091 

.078J 

0.11J 

0.324 

0.236 

0.353 
9 9F1 

9F2 

9F3 

0.85 

0.86 

1.4 

0.025U 

0.025U 

0.015U 

0.025U 

0.025U 

0.015U 

0.025U 

0.025U 

0.015U 

0.025U 

0.025U 

0.015U 

0.062 

0.057J 

0.048 

0.26 

0.17J 

0.14J 

0.097 

0.1J 

0.078 

0.419 

0.327 

0.266 
10 

U - not detect 

10F1 

10F2 

10F3 

ed at trie sam 

0.37 

0.46; 

0.39 

n i p n l l Q n f i t ' i t i 

0.05U 

0.025U 

0.025U 

0.05U 

0.025U 

0.025U 

0.05U 

0.025U 

0.025U 

0.05U 

0.025U 

0.025U 

0.075 

0.071 

0.061 

0.3 

0.24J 

0.24J r 

0.18 

0.14 

0.14 . 

0.555 

0.451 

0.441 

J - estimated concentration 

Total Aroclors - Sum of the detected Aroclors 

ID = identification 

mg/kg = milligrams per kilogram 

Results reported as wet weight 



Table 8. Concentrations of Lead and PCBs in Lepomis gibbosus 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Station Sample Lead Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Total 
ID 1016 1221 1232 1242 1248 1254 1260 Aroclors 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Hessian 4F1L 0.6 0.025U 0.025U 0.025U 0.025U 0.081 0.24J 0.12 . 0.441 
Run 4F2L 0.52 0.015U 0.015U 0.015U 0.015U 0.068 0.14J 0.069 0.277 

(Station 4) 4F3L 0.47 0.05U 0.05U 0.05U 0.05U 0.1 0.27J 0.29J 0.66 
Woodbury 9F1L 0.17J 0.01U 0.01U 0.01U 0.01U 0.035 0.12 0.072 0.227 

Creek 9F2L 0.28 0.025U 0.025U 0.025U 0.025U 0.11 0.28 0.092 0.482 
(Station 9) 9F3L 0.61 0.025U 0.025U 0.025U 0.025U 0.082 0.2 0.076 0.358 

U - not detected at the sample quantitation limit 

J - estimated concentration , 

Total Aroclors - Sum of the detected Aroclors 

ID = identification 

mg/kg = milligrams per kilogram 

Results reported as wet weight 



Table 9. Concentrations of Lead and PCBs in Corbicula fluminea 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Station Sample Lead Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Total 
ID 

(mg/kg) 

1016 1221 1232 1242 1248 1254 1260 Aroclors 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) . (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

3 3B1 0.79 0.025U 0.025U 0.025U 0.025U 0.066J 0.19 0.032J 0.288 
3B2 0.54 0.025U 0.025U 0.025U 0.025U 0.07 0.19 0.025U 0.26 

0.324 
3B3 0.44 0.025U 0.025U 0.025U 0.025U .0.078 0.22 0.026 

0.26 

0.324 
4 4B1 0.78 0.025U 0.025U 0.025U 0.025U 0.084 0.23 0.029 0.343 

4B2 0.73 0.025U 0.025U 0.025U 0.025U 0.1 0.26 0.033 0.393 

0.396 
4B3 0.91 0.025U 0.025U 0.025U 0.025U 0.1 0.26 0.036 

0.393 

0.396 
5 - 5B1 0.52 0.025U 0.025U 0.O25U 0.025U 0.072 ' 0.2 0.026 0.298 

5B2 0.53 0.025U 0.025U 0.025U 0.025U 0.062 0.18 0.025U 0.242 
5B3 0.59 0.025U 0.025U 0.025U 0.025U 0.066 0.18 0.025U 0.246 

8 8B1 1.3 0.025U 0.025U 0.025U 0.025U 0.04 IJ 0.12 0.025U 0.161 
8B2 0.57 0.015U 0.015U 0.015U 0.015U 0.034J 0.093 0.021 0.148 

0.156 
8B3 0.92 0.015U 0.015U 0.015U 0.015U 0.035J 0.1 0.021 

0.148 

0.156 
9 9B1 0,38 0.01U 0.01 U 0.01U 0.01U 0.029 . 0.082 0.013 0.385 

9B2 0.46 0.015U 0.015U 0.015U 0.015U 0.047 0.14 0.022 0.209 
9B3 0.5 0.015U 0.015U 0.015U 0.015U 0.048 0:14J 0.024 0.212 

. 10 10B1 0.86 0.025U 0.025U 0.025U 0.025U 0.046J 0.13 0.032 0.208 
10B2 ' 0.56 0.025U 0.025U 0.025U 0.025U 0.047J 0.13 0.027J 0.204 
10B3 1.0 0.015U 0.015U 0.015U 0.015U 0.03J 0.091 0.025J 0.146 

J - estimated concentration 

Total Aroclors - Sum of the detected Aroclors 

ID = identification 

mg/kg = milligrams per kilogram 

Results reported as wet weight 



Table 10. Concentrations of Lead and PCBs in Nuphar luteum 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Station Sample Lead Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Total 
ID 1016 • 1221 1232 1242 1248 1254 1260 Aroclors 

.(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) . (mg/kg) (mg/kg) 
4 4PN1 9.8 0.005U 0.005U 0.005U 0.005U 0.005U 0.015J 0.0083 0.0233 

4PN2 4.8 0.005U 0.005U 0.005U 0.005U 0.005U 0.OO95J 0.005U 0.0095 
4PN3 5.2 0.005U 0.005U 0.005U 0.005U 0.005U 0.012J 0.0053 0.0173 

5 5PN1 8.4 0.005U 0.005U 0.005U 0.005U 0.005U 0.015J 0.008 0.023 
5PN2 6.7 0.005U 0.005U 0.005U 0.005U 0.005U 0.014J 0.0076 0.0216 
5PN3 7.6 0.005U 0.005U 0.005U 0.005U 0.005U 0.013J 0.0058 0.0188 

6 6PN1 4.9 0.005U 0.005U 0.005U 0.005U 0.005U 0.0088J 0.005U 0.0088 
6PN2 5.5 0.005U 0.005U 0.005U 0.005U 0.005U 0.01J 0.0051 0.0151 
6PN3 3.9 0.005U 0.005U 0.005U 0.005U 0.005U 0.0094J 0.005U 0.0094 

8 8PN1 1.5 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 
8PN2 1.4 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U . 0.005U 
8PN3 1.6 0.005U 0.005U 0.005U 0.005U 0.027 0.005U 0.005U 0.027 

J - estimated concentration 

Total Aroclors - Sum of the detected Aroclors 

ID = identification 

mg/kg = milligrams per kilogram 

Results in wet weight 
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Table 11. Concentrations of Lead and PCBs in Zizania aquatica 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

Station Sample 

ID 
Lead 

(mg/kg) 

2.2 

Aroclor 

1016 

(mg/kg) 

Aroclor 

1221 

(mg/kg) 

Aroclor 

1232 

(mg/kg) 

Aroclor 

1242 

(mg/kg) 

Aroclor 

1248 

(mg/kg) 

Aroclor 

1254 

(mg/kg) 

Aroclor 

1260 

(mg/kg) 

Total 

Aroclors 

(mg/kg) 
4PZ1 
4PZ2 
4PZ3 

6.1 

5.6 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.007J 

0.0052J 

0.005U 

0.005U 

0.005U 

0.005U 

0.007J 

0.0052J 
5PZ1 
5PZ2 
5PZ3 

1.3 

3.5 

1.8 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.0062' 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.0062 

0.005U 
6PZ1 
6PZ2 
6PZ3 

8.2 

6.0 

7.1 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

o:oo5u 

0.005U 

0.005U 

0.005U 

0.012J 

0.0084J 

0.014J 

0.0073J 

0.005U 

0.0074J 

0.0193 

0.0084 

0.0214 
8PZ1 

8PZ2 

8PZ3 

0.33 

0.36 

0.23J 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

0.005U 

U - Not detected at the samples quantitation limit 

J - estimated concentration 

Total Aroclors - Sum of the detected Aroclors 

ID = identification 

mg/kg = milligrams per kilogram 

Results in wet weight 



Table 12. Concentrations of Lead and PCBs in Earmworms 
Matteo ton and Metal Site 

West Deptford, NJ 
July 2005 

Station Sample Lead Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Total 
ID 1016 • 1221 1232 1242 1248 1254 1260 Aroclors 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
4E 4E1 441 0.50U 0.50U 0.50U 0.50U 0.50U 2.9 3.1 6.0 

4E2 400 0.50U 0.50U 0.50U 0.50U 0.50U 2.4 2.4J 4.8 
4E3 511 0.50U 0.50U 0.50U 0.50U 0.50U 2.1 3.2J 5.3 

4.5E 4.5E1 339 0.50U 0.50U 0.50U 0.50U 0.50U 3.5 5.6 9.1 
4.5E2 269 0.50U 0.50U 0.50U 0.50U 0.50U 2.5 4 6.5 
4.5E3 414 0.50U 0.50U 0.50U 0.50U 0.50U 2.5 3.2 5.7 

5E 5E1 1090 0.075U 0.075U 0.075U 0.075U 0.075U 0.62 0.37 0.99 
5E2 1150 0.10U 0.10U 0.10U 0:10U 0.10U 0.69 0.37 1.06 
5E3 1100 0.1 OU 0.10U 0.10U 0.1 OU 0.10U 0.73 0.36 1.09 

8E 8E1 4.5 0.005U 0.005U 0.005U 0.005U 0.005U 0.012J 0.005U 0.012 
8E2 25.1 0.025U 0.025U 0.025U 0.025U 0.025U 0.12J 0.025U 0.12 

• 
8E3 5.9 0.005U 0.005U 0.005U 0.005U 0.005U 0.014J 0.005U 0.014 

U - Not detected at the samples quantitation limit 

J - estimated concentration 

Total Aroclors - Sum of the detected Aroclors 

ID ** identification 

mg/kg = milligrams per kilogram 

Results in wet weight 
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Table 14. Food Chain Models for Mink, Great Blue Heron, Bald Eagle and Muskrat 

Matteo Iron and Metal Site 

West Deptford, NJ 

July 2005 

2 
CO 

O 

Species 

COC 

Cone, in 

Sediment 

(mg/kg d.w.) 

Sediment 

Ingestion 

Rate 

[kg/day w.w. 

Total 

Ingested 

Sediment 

(mg/day) 

Cone, in 

Water 

(mg/L) 

Water 

Ingestion 

Rate 

(L/day) 

Total 

Ingested 

Water 

(mg/day) 

Cone, in 

Food 

(mg/kg w.v< 

Food 

Ingestion 

Rate 

[kg/day w.w. 

Total 

Food. 

Cone, 

(mg/day) 

Body 

Weight 

(kg) 

Dose 

(mg/kg BW/day) 

LOAEL 

(mg/kg BW/day) 

HQ 

LOAEL 

NOAEL 

(mg/kg BW/day) 

HQ 

NOAEL 

Mink Lead 19,600 0.000687 13.465 0.0195 0.0604 0.001 1.6 0.408 0.653 0.454 31.10 80 0.4 8 3.9 
Mink 

PCBs 35 0.000687 0.024 0 0.0604 0.000 0.674 0.408 0.275 0.454 0.66 0.1 6.6 0.05 13.2 

Mink 

Lead 19,600 0.00058 11.368 0.0195 0.097 0.002 1.6 0.342 0.547 2.09 5.70 15 0.4 1.5 3.8 
PCBs 35 0.00058 0.020 0 0.097 0.000 0.674 0.342 0.231 2.09 0.12 0.94 0.1 0.094 1.3 

Bald Eagle Lead 19,600 0.00118 23.128 0.0195 0.14 0.003 1.6 0.700 1.120 3.63 6.68 15 0.4 1.5 4.5 
Bald Eagle 

PCBs 35 0.00118 0.041 0 0.14 0.000 0.674 0.700 0.472 3.63 0.14 0.94 0.2 0.094 1.5 
Lead 19,600 0.00289 56.644 0.0195 0.057 0.001 9.8 0.286 2.803 0.541 109.89 80 1.4 8 13.7 
PCBs 35 0.00289 0.101 0 0.057 0.000 0.027 0.286 0.008 0.541 0.20 0.1 2.0 0.05 4.0 4.0 

mg/kg - milligrams per kilogram 

kg/day = kilograms per day 

mg/day « milligrams per day 

mg/L = milligrams per liter 

L/day » liters per day 

d.w.» dry weight 

w.w. <* wet weight 

mg/kg BW/day » milligrams per kilogram body weight per day 

LOAEL = lowest observed adverse effect level 

NOAEL = no observable adverse effect level 

HQ = hazard quotient 

PCBs = polychlorisated biphenyls 

Cone. = concentration 

COC = contaminant of concern 
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Table 15. Food Chain Models for Raccoon and the Wood Duck 
Matteo Iron and Metal Site 

West Deptford, NJ 
July 2005 

mg/kg •» milligrams per kilogram 
kg/day ° kilograms per day 
mg/day » milligrams per day 
mg/L - milligrams per liter 
L/day • liters per day 
dw.« dry weight 
w.w. - wet weight 

mg/kg BW/day - milligrams per kilogram body weight per day 
LOAEL D lowest observed adverse effect level 
NOAEL - no observable adverse effect level 
HQ n hazard quotient 
PCBs - polychlorinated biphenyls 
Cone.» concentration 

2 
00 
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Table 16. Food Chain Models for Short-tailed Shrew and American Robin 
Matteo Iron and Metal Site 

West Deptford, NJ 
July 2005 

OO 
w o o 

Short-tailed shrew 

Cone, in 

Soil 

(mg/kg d.w.) 

Soil 

Ingestion 

Rate 

'kg/day w.w. 

Total 

Ingested 

Soil 

(mg/day) 

Cone, in 

Water 

(mg/L) 

Water 

Ingestion 

Rate 

(L/day) 

Total 

Ingested 

Water 

(mg/day) 

Cone, in 

Food 

(mg/kg w.w.) 

Food 

Ingestion 

Rate 

(kg/day w.w.) 

Total 

Food 

Cone, 

(mg/day) 

Body 

Weight 

(kg) 

Dose 

(mg/kg BW/day) 

LOAEL 

(mg/kg BW/day) 

HQ 

LOAEL 

NOAEL 

(mg/kg BW/day) 

HQ 

NOAEL 

Lead 31,300 0.0007 21.91 0.0195 0.0028 0.0000546 1150 0.0078 8.970 0.0125 2470.40 80 30.9 8 308.8 
PCBs 0 0.0007 0 0 0.0028 0 9.1 0.0078 0.071 0.0125 5.68 0.1 56.8 0.05 113.6 

American robin 

Lead 31,300 0.0025 78.25 0.0195 0.0085 0.00016575 1150 0.0215 24.725 0.055 1872.28 15 124.8 1.5 1248.2 
PCBs 0 0.0025 0 0 0.0085 0 9.1 0.0215 0.196 0.055 3.56 0.94 0.2 0.094 37.8 

mg/kg - milligrams per kilogram 
kg/day = kilograms per day 
mg/day » milligrams per day 
mg/L - milligrams per liter 
L/day »liters per day 
d.w. = dry weight 
w.w. = wet weight 
mg/kg BW/day = milligrams per kilogram body weight per day 
LOAEL = lowest observed adverse effect level 
NOAEL = no observable adverse effect level 
HQ = hazard quotient 
PCBs = polychlorinated biphenyls 
Cone. = concentration 



Table 17. Food Chain Models using Acute TRVs for Short-tailed Shrew and American Robin 
Matteo Iron and Metal Site 

West Deptford, NJ 
July 2005 

Short-tailed shrew 

Cone, in 
Soil 

(mg/kg d.w.; 

Soil 
Ingestion 

Rate 
(kg/day w.w.] 

Total 
Ingested 

Soil 
(mg/day) 

Cone, in 
Water 

•(mg/L) 

Water 
Ingestion 

Rate 

(L/day) c 

Total 
Ingested 
Water 

Cone, in 
Food 

(mg/kg w.w.' 

Food 
Ingestion 

Rate 

Total 
Food 
Cone, 

(mg/day) 

Body 
Weight 

(kg) 

Dose 

(mg/kg BW/day] 

Acute 
TRV 

(mg/kg BW/day) 

Acute 

HQ 

31,300 0.0007 21.91 0.0195 0.0028 0.0000546 1150 0.0078 8.970 0.0125 2470.40 320 7.7 
PCBs 

American robin 
0 0.0007 0 0 0.0028 0 9.1 0.0078 0.071 0.0125 5.68 27 0.2 

31,300 0.0025 78.25 0.0195 0.0085 0.00016575 1150 0.0215 24.725 0.055 1872.28 625 3.0 
PCBs 0 0.0025 0 0 0.0085 0 9.1 0.0215 0.196 0.055 3.56 394 0.01 

mg/kg = milligrams per kilogram 
kg/day = kilograms per day 
mg/day = milligrams per day 
mg/L = milligrams per liter 
L/day = liters per day 
d.w. = dry weight 
w.w. - wet weight 

mg/kg BW/day = milligrams per kilogram body weight per day 
LOAEL = lowest observed adverse effect level 
NOAEL = no observable adverse effect level 
HQ = hazard quotient 

PCBs = polychlorinated biphenyls 
Cone. = concentration 
TRV = toxicity reference value 
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1.0 DERIVATION OF TOXICITY REFERENCE VALUES 

A toxicity reference value (TRV) is a contaminant dose level that is compared with a predicted exposure dose level, 
calculated based on site-specific data, to assess the presence and degree of risk to a receptor or group of receptors from 
that contaminant. A TRV is generally based on data from laboratory toxicological evaluations. Usually, two TRVs are 
used to predict ecological risk, a no observable adverse effect level (NOAEL) and a lowest observable adverse effect 
level (LOAEL). The NOAEL is the highest dose at which adverse effects are not expected to occur, and the LOAEL 
is the lowest dose at which adverse effects are expected to occur. 

In order to derive TRVs, a comprehensive literature search was performed to identify studies on the toxicity of 
contaminants of concern (COCs) to ecological receptors. A variety of databases were searched, including Biological 
Abstracts, Applied Ecology Abstracts, Chemical Abstract Services, Medline, Toxline, BIOSIS, ENVTROLINE, Current 
Contents, Hazardous Substances Data Bank (HSDB), Registry of Toxic Effects of Chemical Substances (RTECS), 
Integrated Risk Information System (IRIS), and the Aquatic Toxicity Information Retrieval Database (AQUIRE). 

In addition, a number of secondary literature sources provided summaries or reviews of toxicological literature related 
to a variety of contaminants. These documents were not used directly to derive TRVs because they do not capture the 
details of the toxicological methods needed for the selection of technically defensible TRVs. However, these summary 
documents provided an excellent source for locating original studies that may have been overlooked in the database 
searches. Examples Of such summary documents include Agency for Toxic Substances and Disease Registry (ATSDR) 
documents, United States (U.S.) Fish and Wildlife Service Contaminant Hazard Reviews, U.S. Environmental Protection 
Agency (EPA) Great Lakes Water Quality. Initiative documents, and U.S. EPA Ambient Water Quality Criteria 
documents. 

Studies that were obviously not useful or appropriate for deriving a TRV were eliminated. A number of criteria were 
considered when evaluating the appropriateness of using a particular study for deriving a TRV. The most important 
consideration was the suitability of the test result for evaluating the assessment endpoint. A number of additional criteria 
were also considered. For example, studies were selected in which the test organism was in as similar a taxonomic 
grouping as possible to the measurement endpoint species. Exposure doses had to be quantified and effects measured 
and reported. The exposure duration was preferably either chronic, sub-chronic, or involved a sensitive life stage; multi 
generational studies were also appropriate. For laboratory studies, the likelihood that a similar result would be obtained 
if the test was repeated was an additional consideration. Sample sizes had to be adequate and the treatment groups must 
have been compared to appropriate control groups. At the very least, a negative control had to be included in the study 
design. In addition, the measured endpoints of the study had to be ecologically relevant. For the purposes of deriving 
a TRV for an ecological risk assessment, an ecologically relevant endpoint is one which is closely tied to the survival 
and viability of a population in the field. Usually, the endpoints measured for this purpose were survival, growth, and 
reproduction. In addition, appropriate statistical analyses must have been performed and the statistical significance 
reported. Finally, the study design preferably included at least three treatments in addition to any controls which may 
have been selected. 

The selected TRVs were based preferably on high-quality studies which satisfy many or all of the above requirements. 
From these studies, the lowest concentration that was associated with adverse ecological effects on the test organism was 
selected as the LOAEL. Studies which reported both a LOAEL and NOAEL were selected over studies which reported 
only one effect level, due to the uncertainty associated with an unbounded effect level. I f only a LOAEL could be 
identified from the studies, an uncertainty factor of 10 was used to calculate a NOAEL (Dourson and Stara 1983; U.S. 
EPA 1989; Sample et al. 1996; Amdur et al. 1996). I f a LOAEL could not be located for a COC, a median lethal dose 
(LDJQ) was selected; a factor of 10 was then used to calculate a LOAEL and a factor of 100 was used to calculate a 
NOAEL. Finally, i f no adverse effect level could be located for a COC, the highest reported NOAEL was selected, and 
a factor of 10 was used to calculate a LOAEL. Professional judgement was used in some cases to select the most 
appropriate TRV. 

The studies that were reviewed to derive toxicity reference values for this risk assessment are described below. 
Concentrations selected to be used as TRVs are summarized in Table 18. 
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Amdur, M.O., J. Doull, and CD. Klaasen. ,1996. Casarett andDoull's Toxicology: The Basic Science of 
Poisons. 5 th Ed. New York: McGraw-Hill. p. 80-81. 

Dourson, M.L. and J.F. Stara. 1983. Regulatory History and Experimental Support of Uncertainty (Safety) 
Factors. Regulatory Toxicology and Pharmacology. 3: 224-238; 

Sample, B.E., D.M. Opresko, and G.W. Suter. 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. 
Prepared for the U.S. Department of Energy. ES/ER/TM-86/R3. 

U.S. EPA (United States Environmental Protection Agency). 1989. Risk Assessment Guidance for Superfund. 
Volume I . Human Health Evaluation Manual (Part A). Interim Final. Office of Emergency and Remedial 
Response. EPA/540/1-89/002. 

1.1 Lead -

1.1.1 Lead Toxicity to Birds 

1.1.1.1 Acute Toxicity 

One-day old American kestrel (Falco sparverius) nestlings were orally dosed with metallic lead in 
corn oil at concentrations of 5 micrograms per liter (ug/L) corn oil (controls), 25 milligrams lead per 
kilogram body weight (mg Pb/kgBW), 125 mg Pb/kgBW or 625 mg Pb/kgBW daily for 10 days 
(Hoffman et al. 1985). Forty percent of the nestlings exposed to Pb at a concentration of 625 
mg/kgBW were dead by day six. No mortality was observed in any other exposure group. Due to the 
acute nature of this study (short duration and high mortality), an exposure concentration of 625 
mg/kgbW/day was selected to assess the short-term acute effects of Pb to birds in this risk assessment. 

Hoffman, D.J., Franson, J.C., Pattee, O.H., Bunck, C M . and A. Anderson. 1985. Survival, growth 
and accumulation of ingested lead in nestling American Kestrels 'Falco sparvereius). Arch. Environ. 
Contam. Toxicol. 14:89-94. 

1.1.1.2 Chronic Toxicity . 

The gastric motility of adult male and female red-tailed hawks (Buteo jamaicensis) fed 0.82 and 1.64 
mg/kg BW/day (mg/kgBW/day concentration reported by authors) for three weeks was evaluated 
through the use of surgically implanted transducers. Neither concentration had any effect on gastric 
contractions or egestion of undigested material pellets (Lawler et al. 1991). 

Adult male and female red-tailed hawks were administered lead acetate by gavage at a concentration 
of 0.82 mg/kg BW/day for three weeks (Redig et al. 1991). Compared to control birds, there was an 
83 percent (%) decrease in delta-aminolevulinic acid dehydratase (ALAD) activity and a 74 % 
increase in the levels of free porphyrins circulating in the blood of experimental birds. Immune 
function (as measured by antibody titers to foreign red blood cells or mitogenic stimulation of T-
lymphocytes) was not significandy affected at this exposure level. 

Beyer et al. (1988) fed red-winged blackbirds, brown-headed cowbirds, common grackles, northern 
bobwhites and eastern screech owls diets containing lead acetate. The dietary concentration was 
increased by 60 % weekly until half of the birds in each treatment group died. Because the exposure 
concentrations changed throughout the experiment, this study was not used to derive TRVs for this 
risk assessment. 

One-day old American kestrel chicks were dosed orally with metallic Pb at concentrations of 0,25, 
125 or 625 mg/kgBW/day for 10 days (Hoffman et al. 1985a and 1985b). Forty percent of the birds 
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in the highest dose group died after six days of exposure. Growth rates of birds which received Pb at 
concentrations of 125 or 625 mg/kgBW/day were significantly lower than the growth rates of control 
birds. 

The effect of Pb on survival of American kestrels was evaluated by feeding the birds either a control 
diet, or a diet containing mallard ducks which had died of Pb poisoning (mean Pb Concentration was 
29.3 mg/kg) for 60 days (Stendell 1980). No kestrels died or exhibited visible signs of Pb poisoning 
during the 60-day exposure period. An ingestion rate of0.0307 kg/day (Barrett and Mackey 1975) 
and a body weight of 0.111 kg (Dunning 1993) were used to.convert the exposure concentration to 
units of mg/kgBW/day. A NOAEL of 8.1 mg/kgBW/day was calculated based on the results of this 
experiment 

Ringed turtle doves received 0 or 100 micrograms per milliliter (pg/ml) Pb in their drinking water 
from two weeks prior to breeding throughout a breeding cycle (Kendall and Scanlon 1981). Exposure 
to Pb did not increase the time required to produce eggs, and no adverse effects on egg production or 
fertility were observed. Bone Pb concentrations in adult birds and bone and liver Pb concentrations 
in juveniles were higher than in control birds or progeny of control birds. A water ingestion rate of 
0.017 L/day (calculated using an allometric equation from Calder and Braun 1983) and a body weight 
of 0.16 kg (Schwarzbach et al. 1991) was used to convert the exposure concentration to units of 
mg/kgBW/day. A NOAEL of 10.6 mg/kgBW/day was calculated based on the results of this 
experiment. 

i •""> 

Bobwhite quail were fed diets supplemented with Pb (as lead acetate) at concentrations of 0, 500, 
1,000,1,500,2,000 and 3,000 mg/kg for 6 weeks (Damron and Wilson 1975). Weight gain and food 
consumption were signifrcandy decreased in birds receiving the two highest exposure concentrations. 
Mortality of birds receiving 3,000 mg/kg Pb was 46.7 %, much greater than any other exposure group; 
however, it was not statistically significant due to large variability among replicate pens. In another 
experiment, male bobwhite were fed diets containing 0,500,1,000 or 1,500 mg/kg Pb (as lead acetate) 
for eight weeks. Mortality, food consumption, sperm concentration and sperm viability were 
measured; no effects were observed at any exposure concentration. A food ingestion rate of 0.0143 
kg/day and adult body weight of 0.169 kg were used to convert the exposure concentrations to units 
of mg/kgBW/day; 2,000 mg/kg was selected as the NOAEL level. A NOAEL of 127 (exposure 
concentration of 1,500 mg/kg, endpoint measured sperm concentration and viability) and an estimated 
LOAEL of 1,270 mg/kgBW/day were Calculated based on the results of this experiment. 

Day-old mallard ducklings were fed diets, supplemented with Pb-contaminated sediment at 
concentrations of 1.9 (control diet), 414 and 828 micrograms per gram (pg/g) for six weeks (Hoffman 
et al. 2000b). A clean sediment-supplemented control (24% sediment) and a positive control diet 
containing lead acetate at a concentration equivalent to the 828 ug/g Pb-contaminated sediment diet 
were included in the experimental design. Mortality was observed only in the lead acetate group (7 
%), but was not significantly different from the control group. Hematocrit and hemoglobin were 
significandy lower in ducklings which received lead acetate. Blood ALAD activity levels were 
significandy lower and protoporphyrin levels were higher in both groups which received Pb-
contaminated sediment and the ducklings which received lead acetate. Acid-fast renal tubular 
inclusion bodies and nephrosis are abnormalities associated with Pb poisoning; inclusion bodies were 
observed in 50 % and tubular nephrosis was observed in 75% of ducklings fed lead acetate. Renal 
inclusion bodies were observed in two of nine ducklings from the 414 ug/g group, and in 4 of 9 
ducklings from the 828 pg/g group.. Growth was affected only in ducklings fed lead acetate. Based 
on the reduced growth observed in ducklings exposed to lead acetate at a concentration of 828 pg/g, 
this concentration was selected as the LOAEL for this experiment A food ingestion rate of 0.0645 
kg/day and body weight of 0.379 kg (cited by Sugden et al. 1981 for three-week old mallard 
ducklings) were used to convert the exposure concentrations to units of mg/kgBW/day. A LOAEL 
of 140.9 mg/kgBW/day and an estimated NOAEL of 14.1 mg/kgBW/day were calculated based on 

0148-DFR-071405 A-5 



MIM8.30065 

results of this experiment. 

Day-old Canada geese were fed diets supplemented with Pb-contaminated sediment concentrations 
of 1.9 (control diet), 414, 828 and 1,656 pg/g for six weeks (Hoffman et al. 2000a). Mortality was 
observed only in the highest exposure group (22 %), but it was not significantly different from the 
control group. Hematocrit, hemoglobin, and ALAD activity were significant lower and protoporphyrin 
levels were higher in the two highest exposure groups. Renal tubular degeneration was observed in 
one gosling from the 1,656 pg/g group, but histopathologic lesions most commonly associated with 
Pb poisoning in waterfowl were not observed in other geese. Growth was decreased in goslings from 
the highest exposure group. Based on the reduced growth observed in goslings exposed to lead at a 
concentration of 1,656 ug/g, this concentration was selected as the LOAEL for this experiment. A 
food ingestion rate of0.093 kg/day and body weight of 1.44 kg (cited in National Research Council 
1994 for three-week old geese) were used to convert the exposure concentrations to units of 
mg/kgBW/day. A LOAEL of 107 mg/kgBW/day and an estimated NOAEL of 53.5 mg/kgBW/day 
were calculated based on results of this experiment. 

Heinz et al (1999) studied the bioavailability and toxicity of Pb-contaminated sediment to adult 
mallards. In the first experiment, ducks were fed a pelleted commercial duck diet containing 0, 3, 6, 
12 or 24 % Pb-contaminated sediment (103,207,414 and 828 pg/g lead, respectively) for five weeks. 
Ducks fed the 24 % Pb-contaminated sediment exhibited atrophy of the breast muscles, green staining 
of the feathers around the vent, viscous bile, green staining of the gizzard lining, and renal tubular 
intranuclear inclusion bodies; one of 10 birds died. In the second experiment, the dietary 
concentration of the Pb-contaminated sediment was increased to 48 %, but only about 20 % was 
actually ingested due to food washing by the birds. Duration of this experiment was also five weeks. 
Protophyrin levels were elevated, and all of the Pb-exposed birds had renal tubular intranuclear 
inclusion bodies. A third experiment was conducted to determine i f the effects of Pb were greater 
when birds were fed a nutritionally deficient diet. Ducks were fed a control diet, a commercial duck 
mash with 24 % Pb-contaminated sediment, or a ground corn diet with 24 % Pb-contaminated 
sediment for 15 weeks. Food washing was again observed; actual ingestion rates were 17 and 14 % 
for the Pb-contaminated duck mash and ground corn diets, respectively. Mortality occurred in four 
of five birds fed the Pb-contaminated ground corn diet. At necropsy, all birds fed the Pb-contaminated 
ground com diet were emaciated, had renal tubular intranuclear inclusion bodies, and blackish-green 
bile. Based on the clinical signs of Pb poisoning observed in the first experiment, an exposure 
concentration of828 pg/g Pb was selected as the LOAEL from this experiment An ingestion rate of 
0.139 kg/day arid body weight of 1.25 kg (Piccirillo and Quesenbeny 1980) were used to convert the 
exposure concentrations to units of mg/kgBW/day. A LOAEL of 92 mg/kgBW/day and a NOAEL 
of 46 mg/kgBW/day were calculated based on the results of this experiment. 

Day-old Japanese quail were fed diets containing Pb (as lead acetate) at concentrations of 0, 1,10, 
100,500 or 1,000 mg/kg for five weeks (Morgan et al. 1975). Body weight, packed cell volume, and 
hemoglobin were significantly reduced in birds that received 1,000 mg/kg lead. At five weeks of age, 
testes size was also significantly reduced in the highest exposure group; this exposure conceaUauou 
was identified as the LOAEL. Mean body weights of the 500 and 1,000 mg/kg exposure groups at 
three weeks were 65 and 55 g. Ingestion rates were calculated as a percent of the adult ingestion rate 
of 18 g/day (body weight of 0.12 kg; Varghese 2000), resulting in ingestion rates of 9.8 and 8.3 g/day, 
respectively. A LOAEL of 151 mg/kgBW/day and a NOAEL of 75.4 mg/kgBW/day were calculated 
based on the results of this experiment. N 

Nine raptors (five red-tailed hawks, three rough-legged hawks and one golden eagle) were 
administered 3 mg/kgBW Pb daily in the form of a lead acetate trihydrate solution by mouth for 30 
weeks (Reiser and Temple 1980). Control birds (six red-tailed hawks, one Swainsons hawk) were 
dosed with a sodium acetate solution by mouth. Clinical signs of lead toxicosis (anorexia, green bile-
stained feces and anemia) were observed in eight of the nine experimental birds. Three birds died 
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three to four weeks following the onset of clinical symptoms. This study was not used to derive the 
TRVs for this risk assessment because dosing was via solution rather than dietary, and because 
different species were included within the experimental group. 

Edens et al. (1976) exposed Japanese quail to four dietary concentrations of lead acetate (1,10,100 
and 1,000 mg/kg) for a period of 12 weeks. Percent hatch of setable eggs was significantly decreased 
in hens exposed to 100 mg/kg Pb. Dietary Pb at a concentration of 1,000 mg/kg almost completely 
suppressed egg production. The results from this experiment will be used to develop the NOAEL and 
LOAEL values because of the ecological significance of the endpoints and the method and duration 
of exposure. An ingestion rate of 18 g/day and adult body weight of 0.12 kg (Varghese 2000) were 
used to convert the exposure concentration to units of mg/kgBW/day. A LOAEL of 15 mg/kg BW/day 
(100 mg/kg) and a NOAEL of 1.5 mg/kg BW/day were calculated. Based on the ecological 
significance of the endpoint (reproduction) and because the LOAEL is the lowest cited adverse effect 
level for birds, the TRV values from this study will be used to evaluate the risk posed by Pb to avian 
receptors. 
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1.1.2 Lead Toxicity to Mammals 

1.1.2.1 Acute Toxicity 

Schafer and Bowles ( 1985) conducted acute oral toxicity tests using deer mice to determine the 
Approximate Lethal Dose (ALD) for numerous chemicals. To determine the ALD, range finding tests 
were conducted. A single dose of lead (as triphenyl lead chloride) was administered by gavage and 
animals were observed for 3-days to determine mortality. One mouse was tested per dose 
concentration; each succeeding treatment was 50% higher than the preceeding level and continued 
until mortality occurred. An ALD of320 mg/kg was reported for Pb. Due to the acute nature of this 
study (short duration and mortality), this concentration was selected to assess the short-term acute 
effects of Pb to mammals in this risk assessment 

1.1.2.2 Chronic Toxicity 

Mason and MacDonald (1986) evaluated the effect of Pb and cadmium (Cd) on otter (Lutra lutra). 
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Daily Pb intake was estimated on the basis of measured fecal Pb levels, the known ingestion rate for 
otter, and gastrointestinal Pb absorption rates for mammals. Estimated Pb intake correlated well with 
levels measured in major fish prey species. No apparent impact on population levels was found when 
the Pb intake was less than 0.15 mg/kg BW/day whereas otter populations were reduced in sites where 
the estimated Pb intake exceeded 2 mg/kg BW/day. This study was not used to derive a TRV for Pb, 
as other factors that may have influenced otter population levels were not evaluated. 

Adult pregnant mice (C57B1 strain) were fed a diet containing Pb at concentrations of0,0.125,0.25, 
0.5, or 1 % for 48 hours following observation of the presence of a vaginal plug (Jacquet et al. 1976). 
Dietary Pb concentrations of 0.125 %, 0.25 %, and 0.5 % resulted in an increase in the number of 
embryos in the four-cell stage versus the eight-cell stage. At a dietary exposure level of 1 %, an 
increase in the number of undivided embryos was observed. In normal mouse embryo development, 
the embryo is in the eight-cell stage after 48 hours and is placed near the end of the oviduct ready to 
be discharged to the uterus. Effects of delayed cleavage on embryo loss prior to implantation is not 
known. An ingestion rate of0.0058 kg/day and adult body weight of0.033 kg (U.S. EPA 1988) were 
used to convert the exposure concentration to units of mg/kgBW/day. A LOAEL of 220 mg/kg 
BW/day (1,250 mg/kg), and an estimated NOAEL of 22 mg/kg BW/day were calculated based on the 
results of this experiment. 

Pregnant female mice were given lead acetate in their drinking water at concentrations of0, 500,750 
and 1,000 milligrams per liter (mg/L) starting on gestation day 12 and continuing to four weeks 
postpartum (Waalkes et al. 1995). Offspring were weaned and received Pb in their drinking water 
after weaning for 112 weeks. Renal lesions (atypical tubular hyperplasia or tumors) occurred rarely 
in control male mice (4 %) and increased in dose related fashion for Pb exposed male offspring: 500 
ppm, 16 %; 750 ppm, 24 %; and 1,000 ppm, 48 %. The number of lesions in the 1,000 mg/L group 
was significantly higher than for the control group. Lead-treated females also developed renal lesions, 
but at much lower rates. An ingestion rate of0.0058 kg/day and adult body weight of0.033 kg (U.S. 
EPA 1988) were used to convert the exposure concentration to units of mg/kgBW/day. A LOAEL of 
176 mg/kg BW/day (1000 mg/kg), and a NOAEL of 132 mg/kg BW/day were calculated based on 
results of this study. 

Azar et al. (1973) administered Pb to rats at six dietary levels (1, 10, 50, 100, 1,000 and 2,000) for 
three generations and measured changes in reproduction and growth. No effects on number of 
pregnancies, number of pups born alive, fertility index, viability index or lactation index were 
observed at any exposure levels. An exposure concentration of 1,000 mg/kg resulted in reduced 
offspring weight and kidney damage in the young. An ingestion rate of0.027 kg/day and adult body 
weight of 0.35 kg (U.S. EPA 1988) were used to convert the exposure concentration to units of 
mg/kgBW/day. A LOAEL of 80 mg/kg BW/day, and a NOAEL of 8 mg/kg BW/day were calculated. 
Based on the ecological significance of the endpoint (growth) and because the LOAEL is the lowest 
cited adverse effect level for mammals, the TRV values from this study will be used to evaluate the 
risk posed by Pb to mammalian receptors. 

Azar, A., H.J. Trochimowicz, and M.E. Maxwell. 1973. Review of Lead Studies in Animals Carried 
Out at Haskell Laboratory: Two-Year Feeding Study and Response to Hemorrhage Study. In: 
Environmental Health Aspects of Lead: International Symposium (eds.). D. Barth et al. Commission 
of European Communities, p. 199-210. 

Jacquet, P., A. Leonard and G. B. Gerber. 1976. "Action of Lead on Early Divisions of the Mouse 
Embryo." Toxicology, 6:129-132. 

Mason, C.F. and S.M. MacDonald. 1986. "Levels of Cadmium, Mercury and Lead in Otter and Mink 
Feces from the United Kingdom" Sci. Total Environ., 53:139-146. 
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U.S. EPA. 1988. Recommendations for and documentation of biological values for use in risk 
assessment EPA/600/6-87/008. 

Waalkes, M.P., B.A. Diwan, J.M. Ward, D.E. Devor and R.A Goyer. 1995. Renal tubular tumors and 
atypical hyperplasias in B6C3F1 mice exposed to lead acetate during gestation and lactation occur 
with minimal chronic nephropathy. Cancer Research. 55:5256-5271. 

1.2 Polychlorinated Biphenyls 

1.2.1 Polychlorinated Biphenyl Toxicity to Birds 

1.2.1.1 Acute Toxicity 

A dietary concentration of 1500 mg/kg (dry weight) was administered to red-winged blackbirids for 
six days, by which time 50% of the birds had died (Stickel et al. 1984). Due to the acute nature of this 
study (short duration and high mortality), this dietary concentration was selected to assess the short 
term acute effects of polychlorinated biphenyls (PCBs) to birds in this risk assessment. 

A body weight of 0.0415 kg (Dunning 1993) and a food ingestion rate of 0.0109 kg/day (Nagy 1987) 
were used to convert the exposure concentration to units of mg/kgBW/day, resulting in an acute 
exposure concentration of 394 mg/kgBW/day. 

Dunning, J. 1993. Avian Body Masses. CRC Press. Boca Raton, FL. 

Nagy, K.A. 1987. Field metabolic rate and food requirement scaling in mammal and birds. 
Ecological Monographs. 57:111-128. 

Stickel, W.H., L.F. Stickel, R.A. Dyrland and D.L. Hughes. 1984. Aroclor 1254 residues in birds: 
Lethal levels and loss rates. Arch. Environ. Contam Toxicol. 13: 7-13. 

1.2.1.2 Chronic Toxicity 

A dietary concentration of 1500 mg/kg (dry weight) was administered to red -winged blackbirds for 
six days, by which time 50% of the birds had died (Stickel et al. 1984). Due to the acute nature of this 
study (short duration and high mortality), it was not used to assess the chronic effects of PCBs to birds 
in this risk assessment. 

Mallard ducklings over 9 weeks of age, were fed a PCB-treated diet for 5 days, followed by 3 days 
of an untreated diet The 8-day lethal concentration to half of the exposed organisms (LC50s) ranged 
from 1,975 mg/kg for Aroclor 1260 to 3,182 mg/kg for Aroclor 1242 (Heath et al. 1972). The lowest 
LC50 value was converted to a LOAEL of 197.5 mg/kg using an accepted conversion factor of 10. 
In order to express this value in units of mg/kg BW/day, a food ingestion rate of 0.0578 kg/day and 
a body weight of 0.936 kg reported for 8-week old mallard ducks were used (Sugden et al. 1981). 
This resulted in a LOAEL concentration of 12.2 mg/kg BW/day. 

When Aroclor 1254 was fed to 9 month-old mallard hens at a concentration of 25 mg/kg, dry weight 
in the diet for at least one month prior to egg laying, no detrimental effects on reproduction or nest 
attentiveness were observed (Custer and Heinz 1980). Assuming that the diet was one-third solids, 
this equates to a wet weight concentration of approximately 8.3 mg/kg. To convert this dosage to units 
of mg/kg BW/day, the dose was first multiplied by the food ingestion rate for the mallard duck of 
0.139 kg/day, then divided by an adult body weight of 1.24 kg (Piccirillo and Quesenberry 1980) to 
yield a NOAEL of 0.92 mg/kg BW/day. 
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When screech owls were fed Aroclor 1248 in their diet at a concentration of 3 mg/kg for two breeding 
seasons, the number of eggs per clutch, hatchability, chick malformations, survival, and eggshell 
thickness were not affected (McLane and Hughes 1980). To convert tb units of mg/kg BW/day, this 
value was divided by the reported mean body weight of 0.185 kg for screech owls (Dunning 1993) and 
multiplied by a food ingestion rate of 0.025 kg/day (Pattee et al. 1988). This resulted in a dietary 
exposure concentration (NOAEL) of 0.41 mg/kg BW/day. 

Nestling white pelicans captured from the wild received 100 mg of Aroclor 1254 as daily oral doses 
for 10 weeks in addition to a controlled diet Following the 10 week exposure period, the birds were 
stressed for an additional 2 weeks by reducing their food consumption in half. The initial mean body 
weight of the birds prior to the treatment was 6.2 kg. The mean body weight at the end of the 12 week 
experimental period was 4.8 kg. Micrograph examination of the livers from the birds in the treatment 
group indicated a 22% increase in hepatocyte size, a significant 25% increase in the number of 
mitochondria, a significant 20% fewer cristae per mitochondria, and a 22% increase in the number of 
lysosomes, microbodies, and other membrane-bounded vacuoles (Stotz and Greichus 1978). To 
convert to units of mg/kg BW/day, the dose (100 mg/day) was multiplied by the inverse of the lower 
mean body weight (from the end of the experimental period) to yield an exposure concentration of 
20.8 mg/kg BW/day. 

When Lillieetal.(l 975) exposed chickens to diets containing either Aroclor 1016,1232,1242,1248, 
or 1254 for 8 weeks, hatching success was significantly reduced at a concentration as low as 10 mg/kg 
(for Aroclor 1232 and Aroclor 1242), while no effects were noted at a concentration of 5 mg/kg. 
These values were converted to 0.71 and 0.36 mg/kg BW/day, respectively, using the reported body 
weight and ingestion rate for chickens indicated above. Similar results were described in Britton and 
Huston (1973), in which eggs from chickens fed diets containing 10 mg/kg Aroclor 1242 also 
exhibited reduced hatching success. Again, no effects were observed at a dietary concentration of 5 
mg/kg. Similar results were also obtained by Scott (1977), in which hatching success was also 
decreased in chickens fed a diet containing 10 mg/kg Aroclor 1248. In this study, no effects were 
observed at 1 mg/kg. The value of 1 mg/kg was converted to a NOAEL of 0.071 mg/kg BW/day using 
a body weight of 1.45 kg and an ingestion rate of 0.103 kg/day for adult chickens (U.S. EPA 1988). 

When Platanow and Reinhart (1973) exposed chickens to Aroclor 1254 in the diet a concentration 
of 5 mg/kg resulted in a decrease in both egg production and female fertility. This concentration was 
converted to a dietary dosage of 0.36 mg/kg BW/day using the reported body weight and ingestion rate 
indicated above. Finally, when Lillie et al. (1974) exposed chickens to diets containing either Aroclor 
1221,1232,1242,1248,1254, or 1268, cluck growth was significantly reduced at a concentration as 
low as 2 mg/kg (for Aroclors 1248 and 1254). To convert this concentration to units of mg/kg 
BW/day, the body weight and ingestion rate indicated above were used, yielding a dietary dosage of 
0.14 mg/kg BW/day. 

Yearling male American kestrels were fed prey items (day-old cockerels) containing approximately 
33 mg/kg, wet weight, of Aroclor 1254 for 62 to 69 days. This dose was converted by the 
investigators to a daily exposure concentration of 9 to 10 mg/kg BW/day. Kestrels receiving the 
treated diet exhibited a significant 22 to 27% reduction in sperm concentrations. This response was 
associated with a muscle PCB concentration of 107 mg/kg, lipid normalized, and a testes concentration 
of 128 mg/kg, lipid normalized (Bird et al. 1983). 

Male and female pairs of American kestrels were fed diets containing 3 mg/kg, wet weight, of Aroclor 
1248 incorporated into a commercial diet for approximately 20 weeks. Eggs were collected from the 
pairs 2 to 4 days after egg-laying was complete. The eggs collected from the treated pairs of birds 
exhibited a 5% reduction in eggshell thickness. This response was associated with a parent muscle 
tissue PCB concentration of 18.5+5.1 mg/kg, wet weight (Lowe and Stendell 1991). An ingestion rate 
of 0.0307 kg/day (Barrett and Mackey 1975) and a body weight of 0.111 kg (Dunning 1993) were 
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, j used to convert the exposure concentration to units of mg/kgBW/day, resulting in a LOAEL of 0.83 
mg/kgBW/day. A recent summary paper by Peakall and Lincer (1996) indicates that PCBs do not 

35 cause eggshell thinning except at very high doses that are likely to cause other reproductive 
toxicological effects as well. Therefore, the LOAEL based on this study was not used to derive a TRV 
for evaluating the dietary toxicity of PCBs in birds. 

Summer et al. (1996a) exposed white Leghorn hens for eight weeks with commercial diets mixed with 
i contaminated carp from Saginaw Bay, Lake Huron. The concentrations of PCBs in the resulting diets, 

measured as the sum of Aroclors 1242,1248,1254, and 1260, were 0.3 mg/kg (control), 0.8 mg/kg, 
n} and 6.6 mg/kg, wet weight. Hens were artificially iriseminated weekly, and food consumption, body 

weights, and egg production were monitored daily. Food consumption initially declined in all the 
treatment groups but was greatest in the high dpse group by the end of the study. Body weights were 
greater in the control and the low dose groups by the end of the study. Finally, egg production initially 
decreased during the acclimation period prior to the study, but egg production in the high dose group 
returned to pre-trial levels by the end of the study while egg production in the control and the low dose 
group remained significandy lower. The decreased egg production, as well as the increased body 

f ] weights, in the control and the low dose group were explained by the authors as effects of fatty liver 
rj hemorrhagic syndrome (FLHS), with which the necropsy results were consistent. It was hypothesized 

that the PCBs in the high dose group provided a protective mechanism against FLHS, thus resulting 
15 in the higher egg production, since this protective mechanism had been observed in other studies. In 

a second phase of this experiment (Summer et al. 1996b), eggs were allowed to develop through day 
^s 25 of incubation, and hatching and deformity rates were observed and noted. Rates of deformities 

correlated with concentrations oif PCBs in food, and both treatments (0.8 and 6.6 mg/kg, wet weight, 
?! in the diet) produced significandy higher rates of deformities (24% and 40%, respectively) compared 
; j to the control (17%). To convert the lower PCB treatment concentration (0.8 mg/kg, wet weight) to 

units of mg/kg BW/day, the average daily PCB consumption of hens in this treatment group reported 
™ by the authors (Summer et al. 1996a) for the 8-week duration of the study (67.1 ug/day) was divided 

by the corresponding average body weight (1620 g) to obtain a dietary dosage of 0.0414 mg/kg 
BW/day. To convert the control PCB concentration (0.3 mg/kg, wet weight) to units of mg/kg 
BW/day, the average daily PCB consumption of hens in this treatment group reported by the authors 

; | (Summer et al. 1996a) for the 8-week duration of the study (26.75 ug/day) was divided by the 
a corresponding average body weight (1690 g) to obtain a dietary dosage of 0.0158 mg/kg BW/day. 

Although this study provided the lowest LOAEL and NOAEL of the studies presented here, these 
^ values were not selected for use in this risk assessment because the food source for the study came 
• j from an area that is known to contain a variety of pollutants in addition to PCBs, and the contribution 

of these other contaminants to the effects observed in this study are unknown. 

*| Another study investigated the behavioral component of reproduction in mourning doves given dietary 
i supplements of 0,10, or 40 mg/kg Aroclor 1254 (Tori and Peterle 1983). The exposure concentrations 

were converted to units of mg/kgBW/day using an ingestion rate of 0.0112 kg/day and a body weight 
| of 0.1 kg (Kenaga 1973), resulting in doses of 0, 1.12 mg/kg BW/day, and 4.48 mg/kg BW/day. 

Control doves displayed normal courtship behaviors and patterns. Doves that were fed at the 10 parts 
per million (ppm) (1.12 mg/kg BW/day) level spent twice as much time in the courtship phase as the 
control birds, with only 50% completing courtship and nesting. Of the 50% that did nest and incubate 
eggs, nest initiation was significandy delayed, resulting in a delay in egg laying as well. None of the 
doves on the 40 ppm dietary supplement completed the nesting process (Tori and Peterle 1983). The 
authors hypothesized that the decline of reproductive activity was induced by the degradation of 
estrogen and androgen in the birds, which is presumably a result of increased hepatic microsomal 
enzyme activity as a response to the presence of PCBs. 

Peakall and Peakall (1973) maintained ring doves on a diet that contained 10 mg/kg Aroclor 1254. 
They found that reproductive success was dependent on exposure of the female to the PCB compound. 
Females fed PCB-spiked food were less attentive to their nest and had erratic nesting behaviors which 
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interfered with egg development. Artificial incubation greatiy increased the breeding success for these 
birds. The food concentration of 10 mg/kg was converted to units of mg/kg BW/day using an ingestion 
rate of 0.015 kg/day and a body weight of 0.160 kg (Schwarzbach et al 1991), resulting in a LOAEL 
of 0.94 mg Aroclor 1254 /kgBW/day. Similar values were obtained by Peakall et al. (1972) for the 
ringed turtle dove, in which a dietary Aroclor 1254 concentration of 10 mg/kg adversely affected 
hatching success due to heavy embryonic mortality. 

The results of the Peakall and Peakall (1973) and Peakall et al. (1972) studies were selected for use 
in this risk assessment due to the significance of the endpoints (reproductive success and behavior) 
and the specificity of the test chemical (PCBs only). Therefore, a LOAEL of 0.94 mg/kg BW/day and 
an estimated NOAEL of0.094 mg/kg BW/day will be used in this risk assessment to evaluate the risk 
from PCBs to avian species. 
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1.2.2 Polychlorinated Biphenyl Toxicity to Mammals 

1.2.2.1 Acute Toxicity 

far-

In a preliminary study to determine the cause of reproductive complications in mink fed Great Lakes 
fish, adult breeder mink were fed a basal diet supplemented with 30 mg/kg of PCB for six months (181 
days). All of the mink died, emaciated, by the end of the experimental period (Aulerich and Ringer 
1977). 

Adult body weights ranging from 0.454 to 2.31 kg have been reported (Mumford and Whitaker 1982, 
Nowak 1991). Food ingestion rates have been measured in several studies (Bleavins and Aulerich 
1981; Aulerich et al. 1986; Heaton et al. 1995). Reported food ingestion rates range from 0.129 to 
0.409 kg/day. A body weight of0.454 kg and food ingestion rate of0.409 kg were used to convert 
the exposure concentration to units of mg/kgBW/day. A concentration of 27 mg/kgBW/day was used 
to evaluate acute exposure of mammals to PCBs. 

Aulerich, R.J. and R.K. Ringer. 1977. Current status of PCB toxicity to mink, and their effect on their 
reproduction. Arch. Environ. Contam. And Toxicol. 6: 279-292. 
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Bleavins, M. R. and R. J. Aulerich. } 981. "Feed consumption and food passage in mink (Mustela 
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Heaton, S.N., S. J. Bursian and J. P. Giesy. 1995. "Dietary exposure of mink to carp from Saginaw 
Bay, Michigan: Effects on reproduction and survival, and the potential risks to wild mink 
populations." Archives of Environmental Contamination and Toxicology 28: 334-343. 

Mumford, R.E. and J.O. Whitaker, Jr. 1982. Mammals of Indiana. Indiana University Press. 
Bloomington, IN. 

Nowak, R.M. 1991. Walker's Mammals of the World. Fifth Edition, Vol. 2. Johns Hopkins 
University Press, Baltimore, MD. v 

i i 

1.2.2.2 Chronic Toxicity • 

Several studies were found pertaining to the dietary toxicity of PCBs to mink, most of which examined 
effects on reproduction, growth and survival. Since the mink is the most sensitive mammal species 
tested to date, these studies were the only studies reviewed to derive a TRV for mammals for this risk 
assessment. 

n In a preliminary study to determine the cause of reproductive complications in mink fed Great Lakes 
fish, adult breeder mink were fed a basal diet supplemented with 30 mg/kg of PCBs for six months 
(181 days). However, all of the mink died, emaciated, by the end of the experimental period (Aulerich 
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and Ringer 1977). As a result of the preliminary study, a long-term study was conducted to determine 
the effects of long-term, low-level consumption of PCBs on growth. Mink were fed a basal diet 
supplemented with 5 and 10 mg/kg of PCBs for a period of approximately 8.5 months. The basal diet 
plus 10 mg/kg of PCBs resulted in a significant 56% decrease in body weight gain after a period of 
4 months. Body weight gain was reduced by 39% in the 5 mg/kg treatment group, but this reduction 
was not statistically significant. Both the 5 and 10 mg/kg treatment groups failed to produce offspring; 
the control group produced 17 live and 8 dead kits. Various degrees of embryotoxicity were observed 
during necropsy of the treated animals (Aulerich and Ringer 1977). The 5 and 10 mg/kg doses were 
converted to daily exposure concentrations by multiplying them by a food ingestion rate of 0.249 
kg/day (U.S. EPA 1993) and dividing by a body weight of 1.13 kg (Merritt 1987). This yielded 
exposure concentrations of 1.1 and 2.2 mg/kg BW/day for the 5 and 10 mg/kg treatment groups, 
respectively. 

Based on the results of the above experiment, another experiment was conducted to determine the 
effects of long-term consumption of low-level PCBs on reproduction. Fifteen .mg/kg of Aroclor 1254 
in the diet resulted in a complete inhibition of reproduction and 31% adult mortality, compared to 6% 
mortality in the controls. Five mg/kg of Aroclor 1254 resulted in a 95% reduction in the number of 
kits bom live; the ratio of live kits to female adults was reduced by 87%. In an effort to determine the 
persistence of the impaired reproductive condition, 11 adult females that received 5 mg/kg of Aroclor 
1254 for a period of six months were placed on a control diet for one year. The results indicate that 
the impaired reproductive performance of these females was not a permanent condition (Aulerich and 
Ringer 1977). The 5 and 15 mg/kg doses were converted to daily exposure concentrations using the 
conversion factors cited above, resulting in exposure concentrations of 1.1 and 3.3 mg/kg BW/day, 
respectively. 

Eight month old mink fed a basal diet containing 1.0 mg/kg of Aroclor 1254 for a period of 
approximately six months exhibited no mortality or any significant changes in the thyroid, pituitary, 
adrenal glands, or serum T3 and T4 levels (Wren et al 1987a). Reproduction and kit development was 
evaluated under the same test conditions in a separate study (Wren et al. 1987b) by the same 
investigators. Male fertility and female offspring production were not affected by the 1.0 mg/kg 
Aroclor 1254 diet. However, growth rate of kits nursed by exposed mothers was significantly reduced. 
The investigators estimated the daily exposure concentrations to be 0.10 mg/kg BW/day for males and 
0.18 mg/kg BW/day for females. Results from this study were not used to derive the TRV for this risk 
assessment, as growth is not an ecologically significant endpoint. 

When Kubiak and Best (1991) fed mink a liver diet contaminated with PCBs , a concentration of 1.0 
mg/kg PCBs resulted in reproductive impairment and a concentration of 5 mg/kg resulted in mortality. 
This dose was converted to a daily exposure concentration by multiplying it by an ingestion rate of 
0.249 kg/day (U.S. EPA 1993) and dividing by a body weight of 1.13 kg (Merritt 1987). This 
resulting in a LOAEL of 0.22 mg/kg BW/day. 

In another study, one-year-old mink were fed a diet of beef and cereal prepared from cows which had 
been given 10 consecutive daily oral doses of 1 and 10 mg/kg of Aroclor 1254 dissolved in an olive 
oil and dairy concentrate (Platanow and Karstad 1973). The cows did not exhibit any clinical, gross, 
or histopathological signs of PCB toxicity. The cows were killed 24 hours following the last dose, and 
the musculature, liver, and kidneys ground and mixed with commercial mink food cereal at a level of 
24 % cereal. The resulting rations containing 0.64 and 3.57 mg/kg of total PCB were fed to mink for 
a period of 160 days. The mink were fed this diet ad libitum 2 months prior to the breeding season 
and continued for 160 days. All 16 mink that were fed 3.57 mg/kg of PCBs died by day 105. Two 
of the 16 mink that were fed 0.64 mg/kg died by days 122 and 129. The mink exhibited poor 
appetites, lethargy, and weakness before dying. Some passed tarry feces, indicating gastrointestinal 
hemorrhaging. At both treatment levels, males survived longer than females. An ingestion rate of 
0.249 kg/day (U.S. EPA 1993) and a body weight of 1.13 kg (Merritt 1987) were used to convert the 

0148-DFR-071405 A-16 



MIM8.30076 

exposure concentrations to units of mg/kgBW/day. This yielded exposure concentrations of 0.14 and 
0.78 mg/kg BW/day for the 0.64 and 3.57 mg/kg doses, respectively. 

In another study, male and female ranch-bred mink were acclimated to a diet consisting of ocean fish 
scraps, commercial mink cereal, and meat by-products. Ocean fish scraps made up 40 % of this diet. 
Dietary treatment levels were prepared by substituting 10,20, and 40 % of the ocean fish scraps with 
PCB-contaminated carp from Saginaw Bay, Lake Huron. The mean dietary PCB concentrations were 
0.015 mg/kg (control), 0.72 mg/kg (10 % carp), 1.53 mg/kg (20 % carp), and 2.56 mg/kg (40 % carp). 
Groups of 15 mink (3 males, 12 females) were assigned to one of the four treatment groups for a 
period of 12 weeks. Mink receiving the highest PCB-containing diet (40 % caip or 0.32 mg/kg 
BW/day, as reported by the investigators) exhibited a 42 % reduction in mean litter size, 86 % fewer 
live kits at birth, and no kits surviving beyond 24-hours post-partum. Even mink receiving the 10 % 
carp diet (or 0.13 mg/kg BW/day, as reported by the investigators) exhibited a 67 % reduction in kits 
surviving three to six weeks relative to the control (Heaton et al. 1995). This study cited a LOAEL 
of 0.13 mg/kgBW/day and a NOAEL of 0.004 mg/kgBW/day for exposure of mink to PCBs. 

In a related study on multigenerational effects in mink fed the same Saginaw Bay PCB-contaminated 
carp, Restum et al.( 1998) observed a significant reduction in kit body weights after parental exposure 
to 0.25 mg/kg, wet weight of PCBs in fish (0.05 mg/kgBW/day as reported by authors). A significant 
reduction in kit survival was observed at a parental exposure concentration of 0.5 mg/kg (0.1 
mg/kgBW/day). The concentration of 0.1 mg/kg was selected as the LOAEL for this risk assessment, 
as effects on reproduction or survival were targeted as ecologically significant effects. Of note in this 
study was that adverse effects on kit survival were observed even several months after the parents had 
been placed on the control diet. The inference was that long-term effects on mink can be observed 
even after short exposure periods to a PCB-contaminated diet. A LOAEL of 0.1 mg/kgBW/day and 
a NOAEL of 0.05 mg/kgBW/day will be used to evaluate risk from exposure to PCBs for mammals. 
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1.0 AVIAN COMMUNITY 

1.1 Great Blue Heron, (Ardea herodias): Piscivorous Bird 

Life History 

The great blue heron is the largest and most widely distributed American heron, inhabiting lakes, ponds, 
rivers, marshes and occasionally newly-plowed fields and meadows (Bull and Farrand 1977; Eckert 1987). 
The great blue heron is migratory in the northernmost portion of its range. Lingering birds usually fall prey 
to severe weather (Bull and Farrand 1977). Southward migration begins in early October; northward 
migration begins in March or early April (Eckert 1987). The great blue heron has a blue-grey back with 
blackish sides and a white and grey striped belly. The head has a white crown, cheeks and throat. A black 
stripe on the side of the crown merges into a long occipital crest. The bill is yellow and legs are a greenish-
brown . The sexes have similar plumage, but females are smaller. With the exception of its breeding 
season, this species is solitary in its habits (Hancock and Kushlan 1984). 

Great blue herons are primarily diurnal, but nocturnal foraging is common in tidal habitats (Hancock and 
Kushlan 1984). They feed anywhere they can locate prey (terrestrial or aquatic), but they primarily forage 
in shallow water less than 50 centimeters (cm) deep (Bent 1926; Bayer 1978). The great blue heron 
typically feeds either by standing motionless in the water waiting for prey, or by searching stealthily with a > 
slow and careful walk. Their primary food item is fish, although frogs, small turtles, crustaceans, mice, 
voles, shrews, snakes, and ground-nesting birds are also consumed. Great blue herons generally capture 
fish ranging from 5 to 40 cm in length, although larger fish are occasionally consumed (Kirkpatrick 1940; 
Willard 1977). Almost without exception, the great blue heron will shake its bill in the water immediately 
after swallowing prey, perhaps to wash off debris. Although the digestive fluids of the heron are acidic 
enough to dissolve bone rapidly, an occasional undigested pellet of feathers and fur is regurgitated (Eckert 
1987; Butler 1992). 

Courtship occurs soon after the spring migration, with copulation usually occurring on the ground. Great 
blue herons are mostly monogamous, with new mates selected each year (Butler 1992). Colonial nests are 
placed on the uppermost branches of trees or shrubs. Occasionally a ground nest will be built i f a secluded 
area is available. Successful nesting areas are usually returned to year after year. Three to seven pale 
greenish-blue eggs are incubated equally by both sexes for about 28 days (Eckert 1987). The chicks fledge 
at about 2 months of age. Nesting success depends on food supplies, and most nesding loss is due to 
starvation (Quinney 1982). Heron chicks weigh approximately 50 grams (g) at hatching, and will attain 
about 86 percent (%) of their adult weight by 45 days of age (Quinney 1982). Fish fed tb chicks range in 
size from 7.8 cm to 22.8 cm (Hoffman 1978). Great blue herons do not reach sexual maturity until 2 years 
of age (DeGraaf and Yamasaki 2001). 

Very few birds or animals will attack an adult great blue heron. Adult mortality due to attempting to 
swallow large fish, starvation, or entanglement in utility wires has been reported (Terres 1980). Crows, 
ravens, owls, eagles, gulls, bears and raccoons prey on the eggs and nestlings (Bent 1926; Hancock and 
Kushlan 1984). Mortality rates are 69% in the first year, decreasing thereafter (Bayer 1978); the maximum 
recorded lifespan for a great blue heron is 23 years, 3 months (Clapp et al. 1982). " 

Exposure Profile 

For this risk assessment, conservative exposure parameters are the highest (ingestion rates) or lowest (body 
weight [BW], home range [HR] size) values located in the literature. 

Adult great blue heron BW range from 2.09 to 3.64 kilograms (kg) (Hartman 1961; Palmer 1962; 
Alexander 1977; Hoffman 1978; Quinney 1982; Eckert 1987; Schramm et al. 1987; Butier 1992; 
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Environment Canada 1998). Males tend to be sligMy larger than females. A conservative BW of 2.09 kg 
was used in exposure calculations. 

Great blue herons are opportunistic predators, and will consume whatever prey are available. Fish are the 
preferred food item for this species. Based on stomach contents, Palmer 1962 reported a diet comprised of 
71.6% fish, 8.2% insects, 8.9% crustaceans, 4.3% herptiles, and 4.7% small mammals. Cottam and Uhler 
1945 reported a dietary composition of 43% non-game fish, 25% game or commercial fish, 8% insects, 8% 
crustaceans, 4% herptiles, and 5% small mammals. Kirkpatrick (1940) reported a dietary composition of 
92% fish, 1.7% insects, 2% crustaceans, 4% herptiles and 0.3% small mammals delivered to nestlings by 
adults. Alexander (1977) reported a dietary composition of 94% fish, 1% crustaceans, 3% amphibians, and 
1% bird and mammal, percentage by weight of stomach contents. For this risk assessment, it was assumed 
that great blue herons consume 100% fish. 

Food ingestion rates ranging from 0.202 kilograms per day (kg/d) to 0.343 kg/d have been reported for this 
species (Powell 1983; Schramm et al. 1987; Hoy et al. 1989; Littauer 1990; Stickley et al. 1995; U.S. 
Department of Agriculture 1997). A conservative food ingestion rate of 0.343 kg/d will be used in this risk 
assessment. 

A species-specific water ingestion rate could not be located for the great blue heron. Water ingestion rates 
were calculated using the allometric equation developed by Calder and Braun (1983): Wl (liters per day 
[L/d]) = 0.059 W t 0 6 1 , where Wl is the daily water ingestion rate and Wt is the BW in kg. Using the above 
BW, a conservative water ingestion rate of 0.097 L/d was calculated. 

An incidental sediment ingestion rate for the great blue heron was not located in the literature; therefore, a 
predicted incidental ingestion rate for sediment that may be entrained in the digestive system of prey items 
was used for this risk assessment. Fish are the primary food source for the great blue heron; consumption of 
prey items containing sediment is assumed to be the primary mechanism by which a piscivorous bird such 
as the great blue heron would ingest sediment In this model, the bluegill (Lepomis machrochirus) was used 
to represent fish eaten by the great blue heron. 

Bluegills commonly reach a size of 12 ounces (oz) (Pflieger 1975). From this, the amount of sediment 
entrained in fish 12 oz (0.340 kg) in weight was predicted. A study evaluating the stomach contents of 153 
bluegills reported the diet to contain an average of 9.6% detritus (Kolehmainen 1974). A daily food 
ingestion rate of 1.75% of the BW per day has been reported for the bluegill (Kolehmainen 1974). From 
this, the amount of food consumed by a 0.340 kg bluegill is calculated to be 0.00595 kg/d. I f the 
assumptions are made that 9.6% of the material ingested is sediment, and that the amount of sediment 
contained in the digestive system of a fish remains constant over time, it can be predicted that a fish of this 
size may contain 0.0005712 kg of sediment in its digestive system This value (0.0005712 kg) was divided 
by the predicted fish BW (0.340 kg) to express the sediment entrained in the fish digestive systems as 
0.00168 kg sediment per kg fish BW. When this value is multiplied by the conservative food ingestion rate 
of the great blue heron (0.343 kg/d), the predicted sediment ingestion rate for a heron consuming 100% fish 
is approximately 0.00058 kg/d. 

Feeding territory sizes have been reported for this species in terms of kilometers (km) shoreline length and 
area (in hectares [ha]). In addition, foraging distances from nesting colonies have been measured. Foraging 
distances ranging between 1.8 to 34.1 km from nesting colonies have been reported (Mathisen and Richards 
1978; Thompson 1978; Peifer 1979; Dowd and Flake 1985). Dietary exposure to contarninants will occur 
within a feeding territory; the distance traveled to a feeding territory is not a factor. Therefore, feeding 
territory sizes as km shoreline length and measured feeding territory areas will be considered in this risk 
assessment. Actively defended foraging areas ranging from 0.129 to 4.1 km of shoreline length have been 
reported for this species (Bayer 1978; Peifer 1979; Dowd and Flake 1985). Measured mean feeding 
territory sizes of 0.6 and 8.4 ha were reported by Bayer 1978. For this risk assessment, it was assumed that 
a great blue heron would obtain 100% of its food from the Matteo Iron and Metals Site. 
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In summary, the food chain model parameters for the great blue heron are as follows: 

Conservative Scenario: 
BW: 2.09 kg 
'Total ingestion: 0.343 kg/d 
'Food ingestion: 0.34242 kg/d 
Water ingestion: 0.097 L/d 
Sediment ingestion, fish diet: 0.00058 kg/d 
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1.2 Bald Eagle, (Haliaeetus leucocephalus): Piscivorous Bird 

Life History 

The bald eagle is one of the largest birds in the raptor family. It is generally a dark brown color with yellow 
eyes, bill and talons. The adult bald eagle is easily distinguished from other eagles by the white coloration 
of head, neck and tail feathers, usually acquired around their fifth year (Brown and Amadon 1968; Burton 
1989). The bald eagle ranges from throughout North America south to southern Florida and the coast of 
Baja California (Johnsgard 1990). It tends to be restricted to coastal areas, or to areas near lakes and rivers. 
There is a size difference between the sexes, with females being larger than males. Sizes also vary 
geographically, with northern bald eagles being larger than those from southern regions (Green 1985). 

In most locations, bald eagles do not migrate, but birds found in northern areas will migrate away from 
areas that become completely frozen over in winter, while birds from Florida often show a reverse 
migration, going north in the midsummer and returning to the south in the autumn or winter (Brown and 
Amadon 1968; Burton 1989). The typical home range (HR) area for nesting bald eagles is 660 ha per 
nesting pair (Johnsgard 1990). 

Bald eagles locate food primarily by sight by observing the area beneath them either when perching or 
during flight. They are primarily carrion feeders but are known to be opportunistic, taking advantage of any 
available food source. The staple diet of the eagle is dead or dying fish (Palmer 1988). However, the 
eagles may catch large numbers of waterfowl, especially when the prey are in restricted areas, such as a 
small patch of open water surrounded by ice (Brown and Amadon 1968). Bald eagles have also been 
known to prey on small mammals in times of food shortage. 

Bald eagle breeding pairs remain together as long as they live (Palmer 1988; Johnsgard 1990). The 
distance from human disturbance is important, for nest selection. Nests are usually built in trees in old 
growth strands or on rocks where there are no trees. The nests are very large and made of sticks lined with a 
softer material such as pine needles. Nests are used over many years with new layers of materials added 
during each.breeding season (Green 1985; Johnsgard 1990). The typical bald eagle nest can measure up to 
2.4 meters wide and nearly the same depth (O'Gara 1994). They are often located in areas where the eagle 
has a commanding view, such as old growth strands of timber, typically taller than their surroundings 
(Palmer 1988). The nests are usually built near water; during the breeding season, eagles require a large 
foraging area near water. The breeding season varies with location. One to three eggs (usually 2) are laid; 
incubation lasts 5 weeks (Palmer 1988; Johnsgard 1990). Eagles lay one clutch per year, although they may 
lay a replacement clutch i f the initial clutch is lost (Green 1985; Palmer 1988). Eggs are usually colored 
white, but sometimes have a slight blue coloration. The young are able to fly at just over 10 weeks old, but 
do not achieve the white head and tail feathers until 4 to 5 years of age (Palmer 1988; Johnsgard 1990). 

The bald eagle is a federally designated endangered species. High mortality occurred prior to the 1970s due 
to hunting and from egg breakage from organochlorine pesticide exposure. Bald eagle numbers have 
rebounded significantly since 1970 and the species is currently under consideration for being delisted under 
the Endangered Species Act. 

Eagle mortality is caused by a variety of factors, including widespread acid deposition, which affects the 
food supply, and the ingestion of lead shot in waterfowl carcasses that the eagles feed on as carrion (Green 
1985; Palmer 1988). The average life span of a bald eagle is around 15-20 years in the wild (Green 1985). 

Exposure Profile 
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For this risk assessment, conservative exposure parameters are the highest (ingestion rates) or lowest (body 
weight [BW], HR size) values located in the literature. 

Adult eagles may weigh anywhere from 3.63 to 6.4 kg (Chura and Stewart 1967; Brown and Amadon 1968; 
Snyder and Wiley 1976; Palmer 1988; Gerrard 1992). Females are significantly larger than males, and 
body size increases with latitude. This weight difference is the basis for the distinction between the 
northern and southern subspecies. The lowest reported BW of 3.63 kg was used in this risk assessment. 

Bald eagles are piscivorous, feeding primarily on birds and fish, though they will eat other animal matter 
(including carrion). The bald eagle often shows preference towards food sources that are readily or most 
easily attained. The bald eagle generally prefers eating dead or dying prey as opposed to hunting, and also 
tries to steal food, especially from other eagles, when given the opportunity. The bald eagle diet may vary 
gready depending on the availability of prey at each location. In Texas, the bald eagle diet consisted of 
30.1% fish, 5.5% mammals, 33.7% birds and 30.7% reptiles (Mabie 1995). In Arizona, however, the bald 
eagle diet was comprised of 75.5% fish, 14.3% mammals and 10.2% birds (Hunt 2002). Combining data 
from different regions, the bald eagle diet is comprised of approximately 51% birds, 39% fish, 7% 
mammals, and 3% reptiles (Dunstan and Harper 1975; McEwan and Hirth 1980; Fielder 1982; Todd 1982; 
Dugnoni 1986; Mabie 1995; Hunt 2002; Watson 2002). It should be noted, however, that the overall 
percentage of fish in the diet may be underestimated, since most of the above studies used the remains of 
prey in the nest as a basis for determining dietary composition. Such analyses may be biased because fish 
remains are less likely to be found than are remains of birds and mammals (Hunt 2002; Watson 2002). For 
the purposes of this risk assessment, the bald eagle was assumed to eat a 100% piscivorous diet. 

Estimated fresh food ingestion rates for bald eagles range from 0.248 to 0.700 kg/d (Chura and Stewart 
1967; Stewart 1970; Duke 1976; Stalmaster 1981; Stalmaster 1982; Stalmaster and Gessaman 1984; Craig 
et al. 1988; O'Gara 1994). The highest value (0.700 kg/day) was used as a conservative estimate of food 
ingestion. 

A water ingestion rate for bald eagle was not located in the literature. Therefore, the allometric equation 
developed by Calder and Braun (1983) was used to estimate the water ingestion rate, as follows: Water 
Ingestion (L/d) = 0.059 Wt 0 6 7, where Wt is the weight in kg. Using the conservative BW of 3.63 kg, a 
water ingestion rate of 0.14 L/d was calculated. 

An incidental sediment ingestion rate for the bald eagle was not located in the literature; therefore, a 
predicted incidental ingestion rate for sediment that may be entrained in the digestive system of prey items 
was used for this risk assessment. Consumption of prey items was assumed to be the primary mechanism by 
which a piscivorous bird such as the bald eagle may incidentally ingest sediment. In this model, the bluegill 
was used to represent fish eaten by the bald eagle. 

Bluegills commonly reach a size of 12 oz (Pflieger 1975). From this, the amount of sediment entrained in 
fish 12 oz (0.340 kg) in weight was predicted. A study evaluating the stomach contents of 153 bluegills 
reported the diet to contain an average of 9 6% detritus (Kolehmainen 1974). A daily food ingestion rate of 
1.75% of the BW per day has been reported for the bluegill (Kolehmainen 1974). From this, the amount of 
food consumed by a 0.340 kg bluegill is calculated to be 0.00595 kg/d. If the assumptions are made that 
9.6% of the material ingested is sediment and that the amount of sediment contained in the digestive system 
of a fish remains constant over time, it can be predicted that a fish of this size may contain 0.0005712 kg of 
sediment in its digestive system. This value (0.0005712 kg) was divided by the predicted fish BW (0.340 
kg) to express the sediment entrained in the fish digestive systems as 0.00168 kg sediment per kg fish BW. 
When this value is multiplied by the conservative food ingestion rate of the bald eagle (0.700 kg/d), the 
predicted conservative sediment ingestion rate for a bald eagle consuming 100% fish is 0.00118 kg/d. 

Home ranges values for the bald eagle vary from 400 to 6,392 ha (Haywood and Ohmhart 1983; Chiffin and 
Baskett 1985; Gerrard 1992). The lowest value (400 ha) was used as a conservative estimate of HR size. 
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The average (1665 ha) was used as the representative estimate of HR size. 

In summary, the food chain model parameters for the bald eagle are as follows: 

Conservative estimates: 
BW: 3.63 kg 
2Total ingestion: 0.7 kg/d 
'Food ingestion: 0.69882 kg/d 
Water ingestion: 0.14 L/d 
Soil ingestion: 0.00118 kg/d 

HRsize: 210 ha i 
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1.3 . Wood Duck, (Aixsponsa): Omnivorous Bird 

Life History 

Wood ducks (Aixsponsa) are small in size, measuring 43 to 51cm Male wood ducks exhibit greens, 
purples and blues with a white chin patch. They have red, long bills and long tails. Female wood ducks are 
grayish in color with a broad white eye-ring (Bull and Farrand 1977). The wood duck is a strictly North 
American species with two distinct populations; one on the east coast and a smaller population on the west 
coast The wood duck winters as far north as Washington in the west and New Jersey in the east, but the 
winter range is primarily in the southern parts of its breeding range (Bent 1923). 

Wood ducks require forested wetlands for both food and cover, although marshes are also used. Nesting 
and brooding habitat requires areas of flooded shrubs, trees, or both, or shrubs overhanging water will 
suffice. For example, border areas of brush are sufficient as are swampy areas with cypress and gum The 
best habitat contains mast-producing hardwoods that border streams and permanent fresh-water lakes. 
Trees with nesting cavities and food near streams and fresh-water lakes are necessary for successful 
breeding (Jones et al. 1995). Wood ducks prefer sites with nest cavities within 0.5 km of water (Dugger 
and Fredrickson 1992) 

Wood ducks are seasonally monogamous with courtship and pair formation beginning in the fall and 
continuing through winter. Both sexes can first breed as yearlings. After arrival on the breeding ground, 
females search for a suitable nest cavity. Wood duck females show exceptionally high fidelity to nesting 
areas and specific nest sites; they are likely to return to previous sites of successful nests (Hepp et al. 1987). 
Egg laying begins as early as January in the South, but may not begin until April in the northern part of the 
breeding range. The average clutch size is 12 eggs, ranging from 9 to 14 (Bellrose 1976). Larger clutches, 
sometimes with more than 30 eggs, are not uncommon in nest boxes. These clutches result from more than 
one female laying in the same nest a behavior called "dump nesting". This behavior may be a response to 
competition for limited nest sites, or because wood ducks do not defend a territory during breeding. 
Incubation lasts 27 to 33 days. The young leave the nest the morning after hatching by jumping from the 
cavity to the ground; they do not return to the nest cavity (Terres 1980). Females tend their brood until the 
ducklings are three to five weeks old. Ducklings are able to fly by the age of eight or nine weeks. Wood 
ducks may renest after an early and successful nest, or i f the first nest is disturbed (Palmer 1976). 

The diet of a wood duck consists of mast (the fruit of trees and shrubs such as acorns, nuts, and berries), 
insects, aquatic invertebrates (molluscs and snails), aquatic plants, and seeds. Wood ducks feed primarily 
on plants during non-breeding season. Female wood ducks shift their diets to a high percentage of animal 
foods while breeding. Ducklings also consume a high percentage of animal foods, particularly during the 
first two weeks of life (Johnson 1971). Wood ducks are shallow water feeders; they obtain food primarily 
on or near the water surface. The optimum foraging depth is 8 to 45 cm (McGilvrey 1968). They also feed 
on land considerable distances from open water. Acorns are an important food item in the fall for wood 
ducks throughout their range (Delnicki and Reinecke 1986). 

Because wood ducks are very mobile and migratory, it is difficult to define a home range. The average 
feeding radius is 25 - 30 miles every day. Annual migrations reach hundreds of miles (Jones et al. 1995). 

Important predators of wood duck adults and ducklings include the great homed owl, mink, raccoon, fox, 
snapping turtle, and predacious fish such as northern pike and largemouth bass. Raccoons are important' 
nest predators (McGilvrey 1968; Bull and Farrand 1977). Other factors that affect wood duck survival 
include development of forested wetland areas, cutting down nest trees, water level manipulations, and 
stream channelization that destroys overhanging cover (Funderburk et al. 1991). Average life expectancy 
after banding was 1.4 years for adult and 1.2 year for juveniles (McGilvrey 1969). Wood ducks have been 
documented to live as long as 16 years in the wild (Clapp et al. 1982). 
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Exposure Profile 

Conservative exposure parameters reported here are the highest (ingestion rates) or lowest (BW, HR size) 
values located in the literature. 

Adult wood ducks weigh 0.5 to 0.909 kg (Bellrose and Hawkins 1947; Nelson and Martin 1953; Drobney 
1982; Delnicki and Reinecke 1986; Heppef al. 1990; Blus e/a/. 1993; Hipes and Hepp 1995). Males tend 
to be heavier than females (Bellrose 1976). The lowest reported value (0.500 kg) will be used as a 
conservative measure of BW. 

A food ingestion rate for this species could not be located in the literature. Using an allometric equation for 
omnivorous birds from Nagy (2001), a conservative food ingestion rate of 103 g/day (wet weight) was 
calculated for a 0.5 kg wood duck. 

Although wood ducks feed primarily on plants during non-breeding season, animal foods are seasonally 
important, particularly for breeding females and ducklings. For this risk assessment, it was assumed that 
plants and invertebrates each comprised 50% of the wood ducks diet. 

A water ingestion rate for the wood duck also could not be located in the literature. Using an allometric 
equation developed by Calder and Braun (1983), a water ingestion rate of 0.037 L/day was calculated for a 
0.5 kg wood duck. 

Mean and maximum sediment ingestion rates for wood ducks were reported by Beyer et al. (1997); these 
rates were less 2% and 6.3% of the dry diet, respectively. Using the food ingestion rate of 103 g/day 
calculated above, and the maximum sediment ingestion rate reported by Beyer et al. (1997), a sediment 
ingestion rate of 6.5 g/day was calculated. 

No home range values were located for this species. For this risk assessment, an area use factor of one will 
be assumed. 

In summary, the food chain model parameters for the wood duck are as follows: 

Conservative Scenario: 
BW: 0.500 kg 
Food ingestion: 0.103 kg wet weight 
Water ingestion: 0.037 L/day 
Soil ingestion: 0.0065 kg/day 
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1.4 American Robin, (Turdus migratorius): Insectivorous Bird 

Life History 

The American robin (Turdus migratorius) occurs throughout most of the continental United States and 
Canada, wintering in the southern half of North America and into Central America (Bull and Farrand 1977; 
Peterson 1990). Given the increase in open habitat and lawns, the robin's breeding range has expanded in 
recent times (Collins and Boyaijan 1965; Ehrlich et al. 1988). Habitat requirements for breeding robins 
include access to fresh water, protected nesting sites, and productive foraging areas (Howell 1942; Ehrlich 
et al. 1988). These requirements are commonly met in moist forests, swamps, open woodlands, and other 
open areas (Bull and Farrand 1977). Non-breeding robins occupy similar, habitats, although proximity to 
fruit bearing trees is of more importance. 

Male robins are characterized by a dark grey to black head and back with a bright red to orange breast. 
Females and juveniles are similar to males in appearance but much duller in coloring, and juveniles have 
black spots on their breasts. The largest of the North American thrushes, both males and female robins 
grow to 9 to 11 inches long. Robin legs are classified as booted tarsi, a long leg with few scales (Collins 
and Boyaijan 1965). 

The primary foraging technique for robins is to hop along the ground in search of ground-dwelling 
invertebrates, although they commonly search for insects and fruit in tree branches as well. The robin's diet 
during the breeding season consists mainly of invertebrates and some fruit, but fruit is the primary food 
consumed outside of the breeding season. Robins exhibit a low digestive efficiency for fruit, and they often 
consume more than their own BW in fruit to meet their metabolic needs (Hazelton ef a/. 1984). 

The diet of the American robin consists of seasonally variable proportions of invertebrates (e.g., 
earthworms, snails, beetles, caterpillars, spiders) and fruit (e.g., dogwood, cherry, sumac, holly, hackberries, 
and juneberries) (Martin et al. 1951; Paszkowski 1982; Wheelwright 1986; Ehrlich et al. 1988). The ratio 
of % invertebrates to % fruit in the diet is reported to change from 94:6 in spring (nesting season) to 34:66 
in summer to 4:96 in fall (migratory season) to 7:93 in winter (Wheelwright 1986). Year round, the diet of 
the robin averages 63% fruits and 37% invertebrates (Martin et al. 1951; Eiserer 1976; Wheelwright 1988). 
Robin diets are diverse; analysis of the stomach contents of 1900 robins showed that the birds consumed 
fruit from more than 50 plant genera and invertebrates from over 100 families (Wheelwright 1986). 

Robins typically use the same foraging site for many weeks at a time but join a variety of roosts, usually 
within 2 km of the foraging area (Morrison and Caccamise 1990). During the breeding periods, male robins 
establish territories, the size of which is determined by population density: smaller territories are found 
where robin densities are high. Most foraging occurs within these territories; however, if food resources are 
limited, adult robins will leave temporarily to forage elsewhere. Breeding territories are vigorously 
defended; robins will attack man, snake or other enemies to defend its territory or nest, except in more 
remote locations (Howell 1942; Collins and Boyaijan 1965). Females lay eggs in nests made of mud, grass, 
and twigs, built 0.9 to 7.5 meters above the ground in trees, buildings, or shrubs. Eggs are characteristically 
bright blue, number from 3 to 6, and hatch in 12 to 14 days. Young juveniles leave two weeks after 
hatching and can live up to ten years in the wild, though most rarely survive past 14 months (Collins and 
Boyaijan 1965; Cassidy 1990). 

Predators that feed on adult robins include cats, dogs, owls, and hawks. Crows, jays, grackles, snakes and 
squirrels are nest predators, attacking both eggs and nestlings. A robin that survives to adulthood has a life 
expectancy of 10 years (Eiserer 1976; Wauer 1999). 
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Exposure Profile 

Conservative exposure parameters reported here are the highest (ingestion rates) or lowest (BW, HR size) 
values located in the literature. 

Adult American robins weigh from 0.055 to 0.103 kg (Eiserer 1976; Clench and Leberman 1978; Hazelton 
et al. 1984; Skorupa and Hothem 1985; Wheelwright 1986; Wheelwright 1988; Wauer 1999). The lowest 
value (0.055 kg) was used as a conservative measure of BW; the average value (0.0771 kg) was used as a 
representative measure of BW. 

The diet of the American robin primarily consists of fruit and invertebrates. Diet varies seasonally, and 
depends on habitat and time of day (Wheelwright 1988). The year-round diet is comprised of 37% 
invertebrates and 63% fruits (Martin et al. 1951; Eiserer 1976; Wheelwright 1988). For this risk 
assessment, however, the diet of the American robin was assumed to consist solely of invertebrates. 

Food ingestion rates (FIR) for adult robins are highly dependant on whether fruits or invertebrate prey are 
consumed. Several studies were located that reported daily fresh fruit ingestion rates ranging from 
0.0571kilograms per day (kg/d) to 0.1078 kg/d (Hazelton et al. 1984; Tobin 1984; Skorupa and Hothem 
1985; Levey and Karasov 1989), with the average being 0.0753 kg/d. Only one study was located that 
reported a food ingestion rate for robins feeding on invertebrates; Levey and Karasov (1989) reported an 
ingestion rate of 0.024 kg/d for robins consuming crickets. In this risk assessment, assuming a diet 
consisting solely of invertebrates, robins consume 0.024 kg/d under both a conservative and representative 
scenario. 

A species-specific water ingestion rate could not be located for the robin. Water ingestion rates were 
calculated using the allometric equation developed by Calder and Braun (1983): Wl (L/d) = 0.059 Wt 0 6 7 , 
where Wl is the daily water ingestion rate and Wt is the BW in kg. Using the above BW, a conservative ' 
water ingestion rate of 0.0085 L/d was calculated. 

Soil ingestion for the American robin was derived from calculated values deteimined by (Beyer et al. 1994) 
for the American woodcock. Given that the diets of the woodcock and robin are similar, soil ingestion by 
the robin can be expected to be 10.4% of the diet. For robins eating only invertebrates, the soil ingestion 
rate of 10.4% was multiplied by the food ingestion rate of0.024 kg/d to yield soil ingestion estimates of 
0.0025 kg/d. 

The reported HR size of the American robin ranges from 0.11 hectares (ha) to 0.42 ha (Howell 1942; 
Eiserer 1976; Stokes 1979; Pitts 1984; Wauer 1999). The smallest value (0.11 ha) was used as a 
conservative estimate of HR size; the average value (0.214 ha) was used as a representative estimate of HR 
size. 

In summary, the food chain model parameters for the American robin are: 

Conservative Scenario: 
BW: 0.055 kg 
3Total ingestion: 

100% invert 0.024 kg/d 

The total ingestion rate is the measured (laboratory or field) food ingestion rate cited in the paragraph in the 
exposure profile. Soil ingestion is generally measured as a percent of food ingestion. Therefore, the food ingestion rate 
used in the food chain models is considered to be equal to the total ingestion rate (listed above) minus the soil ingestion 
rate. 
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'Food ingestion: 
100% invert 0.0215 kg/d 

0.0085 L/d 
10.4% 

Water ingestion: 
Soil ingestion: 

100% invert 
HR: 

0.0025 kg/d 
0.11 ha 
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2.0 MAMMALIAN COMMUNITY 

2.1 Mink, (Mustela vison): Piscivorous Mammal 

Life History 

Mink are distributed over much of boreal North America, southward throughout the eastern United States 
and in the west to California, New Mexico, and Texas (Jones and Bimey 1988). They can be found in 
virtually any habitat containing permanent water; they are not commonly found in upland areas (Jones and 
Bimey 1988). Although primarily nocturnal, their activity often extends into midday (Hofimeister 1989). 

Mink are characterized by dark chestnut brown fur with tails comprising one-third to one-half of their 46 to 
70 cm length. The coat is thick and dense, with an ody underfur overlaid by long and coarse guard hairs. 
Males of the species are up to twice the weight of females. A long neck and thin body are supported by 
short sturdy legs. An occasional white spot appears on the undersides of the animals, and the ears are short 
and rounded, lying close to the head. The feet have five webbed toes used for swimming and capturing fish, 
and anal scent glands are well-developed (Godin 1977; Linscombe et al. 1982). 

Dens are always near water, usually either in an old muskrat burrow or constructed by the mink itself (Jones 
and Bimey 1988). Males tend to live in their own burrows that are less elaborate than ones occupied by 
females (Barbour and Davis 1974). The mink is a constant wanderer, and home ranges tend to be linear 
since mink often follow a shoreline (Jones and Bimey 1988). Mink are solitary and mark their territories by 
spraying (Merritt 1987). 

Seasonal food availabdity governs the mink dietary composition (Barbour and Davis 1974). Their diets 
may consist of crayfish, muskrats, frogs, fish, snakes, rodents, rabbits, and plants, among other items 
(Schwartz and Schwartz 1981; Jones and Bimey 1988). Crayfish and muskrats are a major portion of the 
summer diet in many regions of North America (Barbour and Davis 1974; Merritt 1987; Jones and Bimey 
1988). Larger prey are killed by being bitten on the neck. Females have a difficult time handling larger 
prey such as muskrats, and their diet is usually more limited. 

Breeding occurs from January to early April with gestation periods ranging from 40 to 75 days (Schwartz 
and Schwartz 1981; Merritt 1987). A single litter highly variable in size (consisting of from 1 to 17 young) 
may be produced (Schwartz and Schwartz 1981). Average litter sizes vary among regions (Barbour and 
Davis 1974; Schwartz and Schwartz 1981; Merritt 1987; Jones and Birney 1988; Hoffmeister 1989). 
Young are weaned at about five to sue weeks of age, leave the nest at six to eight weeks, and are sexually 
mature by ten months (Schwartz and Schwartz 1981; Merritt 1987). 
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The mink has several predators. Great homed owls, foxes, coyotes, bobcats, and dogs are known to prey on 
mink (Schwartz and Schwartz 1981; Merritt 1987). There have been records of some mink individuals 
living up to six years, but mink seldom exceed two years of age in the wdd (Schwartz and Schwartz 1981). 

Exposure Profile 

For the purpose of this risk assessment, conservative exposure parameters are the highest (ingestion rates) 
or lowest (BW, HR size) values located in the literature. 

Adult mink weigh from 0.454 to 2.31 kg (Jackson 1961; Mitchell 1961;Soper 1973; Barbour and Davis 
1974; Alexander 1977; Godin 1977; Sealander 1979; Bleavins and Aulerich 1981; Rue 1981; Schwartz and 
Schwartz 1981; Linscombe et al. 1982; Mumford and Whitaker 1982; Asians and Chapman 1983; Baker 
1983; Homshaw et al. 1983; Merritt 1987; Jones and Birney 1988; Nowak 1991). The lowest body weight 
of0.454 kg was used for the conservative exposure profile. 

Mink are opportunistic predators that hunt principally along shorelines and emergent vegetation (U.S. EPA 
1993). Seasonal availability and regional preferences govern the primary constituents of the mink's diet. 
Mammals and crayfish are usually the most abundant prey items, but fish, amphibians, and young birds are 
also taken (Linscombe et al. 1982; Merritt 1987). Overall, the dietary composition of the mink consists of 
52 percent (%) fish, 38% small mammals and birds, 5% crustaceans, 2% amphibians, 0.5% insects, 0.5% 
vegetation, and 3% other or unidentified matter (Korschgen 1952; Alexander 1977; Rue 1981). For this 
risk assessment, mink are assumed to be 100% piscivorous. 

Food ingestion rates have been measured in several studies (Bleavins and Aulerich 1981; Aulerich et al. 
1986; Heaton et al. 1995). Reported food ingestion rates range from 0.129 to 0.409 kg/day. A 
conservative food ingestion rate of0.409 g/day was used for this risk assessment 

A water ingestion rate of 0.133 milliliters per gram BW per day (ml/g BW/day) was reported for adult 
female farm-raised mink (Farrel and Wood 1968). This value was converted to water ingestion rates in 
units of liters per day (L/d) by multiplying by the B Ws above, yielding conservative and representative 
water ingestion rates of 0.0604 L/d. 

An incidental sediment ingestion rate for the mink was not located in the literature; therefore, a predicted 
incidental ingestion rate for sediment that may be entrained in the digestive system of prey items was used 
for this risk assessment. Fish are one of the primary food sources for the mink; consumption of prey items 
containing sediment is assumed to be the primary mechanism by which a piscivorous mammal such as the 
mink would ingest sediment. In this model, the bluegill (Lepomis machrochirus) was used to represent fish 
eaten by the mink. 

Bluegills commonly reach a size of 12 ounces (oz) (Pflieger 1975). From this, the amount of sediment 
entrained in fish 12 oz (0.340 kg) in weight was predicted. A study evaluating the stomach contents of 153 
bluegills reported the diet to contain an average of 9i6% detritus (Kolehmainen 1974). A daily food 
ingestion rate of 1.75% of the BW per day has been reported for the bluegUl (Kolehmainen 1974). From 
this, the amount of food consumed by a 0.340 kg bluegill is calculated to be 0.00595 kg/d. If the 
assumptions are made that 9.6% of the material ingested is sediment, and that the amount of sediment 
contained in the digestive system of a fish remains constant over time, it can be predicted that a fish of this 
size may contain 0.0005712 kg of sediment in its digestive system This value (0.0005712 kg) was divided 
by the predicted fish BW (0.340 kg) to express the sediment entrained in the fish digestive systems as 
0.00168 kg sediment per kg fish BW. When this value is multiplied by the conservative food ingestion rate 
of the mink (0.409 kg/d), the predicted sediment ingestion rate for mink consuming 100% fish 
approximately 0.000687 kg/d. 

Reported HR sizes vary from 7.8 to 770 hectares (ha) (Mitchell 1961; Arnold and Fritzell 1987; Merritt 
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1987; Nowak 1991). . A value of 7.8 ha was used as the conservative estimate for HR size, and an average 
value of 137 ha was used as the representative estimate of HR size (Merritt 1987). 

In summary, the food chain model parameters for the mink are as follows: 

0.454 kg 
0.409 kg/d 
0.408313 kg/d 
0.0604 L/d 
0.000687 kg/d 
7.8 ha 
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2.2 Raccoon, (Procyon lotor): Omnivorous Mammal 

Life History 

The raccoon is the most abundantand widespread omnivore in North America. Measuring in total length 
from 60 to 105centimeters (cm) including a 20 to 40 cm tail, raccoons are characterized by a stout body and 
a black mask across the eyes and cheeks. The body fur is long, fine, thick, and grizzled in appearance. Fur 
ranges from a dull gray to a medium brown, and the tail is ringed with black and white stripes. The face is 
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whitish, and is framed by a grayish head and white-edged ears. Their long, flexible fingers are opposable to 
some degree and capable of delicate manipulations (Kaufrnann 1982). 

Raccoons are mostly nocturnal mammals inhabiting wooded areas near water, marshes, suburban areas, or 
virtually any place that can provide food, a den, and permanent water (Jones and Birney 1988; Hoffmeister 
1989). Their dens are usually within 1,200 feet from a water supply but are situated in an area where the 
den can remain dry (Hoffmeister 1989). Dens may be in hollow trees, burrows, caves, crevices in rock, 
haystacks, chimneys, or under logs (Schwartz and Schwartz 1981; Hoffmeister 1989). During periods of 
heavy snow or ice, raccoons will den together for several days (Schwartz and Schwartz 1981); otherwise, 
they are normally solitary and remain active throughout the year (Jones and Bimey 1988). 

Raccoons are opportunistic omnivores, consuming various food items such as berries, fruit, nuts, corn, 
seeds, aquatic and terrestrial invertebrates, eggs, frogs, snakes, fish, muskrats, and young waterfowl 
(Schwartz and Schwartz 1981; Jones and Bimey 1988). Seasonal and local food availability appears to 
dictate dietary composition, although as a general rule, plant matter comprises a greater portion of the diet 
than does animal matter (Barbour and Davis 1974). Animal matter consumption is greatest during spring, 
with crayfish being the most important food item (Kaufrnann 1982). 

Males may mate with several females during the breeding season. Breeding may occur from December 
through July, although most breeding occurs from January to March (Schwartz and Schwartz 1981; Jones 
and Bimey 1988). About 40 percent (%) of females breed the spring following their birth; the remainder do 
not breed until their second year. Males are capable of breeding the spring following their birth, but 
probably have little opportunity (Schwartz and Schwartz 1981). Gestation lasts for approximately 63 days 
with Utter sizes ranging from two to seven young, the usual number being four (Jackson 1961; Barbour and 
Davis 1974). The young are weaned at 10 to 12 weeks and forage with the mother well into the autumn. 

Raccoons maintain fairly well-defined areas of activity (home ranges [HR]), but they do not actively defend 
territories (Stuewer 1943). Although they are solitary animals, raccoons will utilize areas that are also used 
at other times by other raccoons (their activity ranges may overlap; Stuewer 1943). Because they are 
omnivorous, raccoons are not as mobile as similar-sized carnivores. When food supplies and other habitat 
requirements are optimum, raccoons tend to have smaller HR sizes than when such environmental factors 
are limited (Baker 1983). Males generally have larger HR sizes than females. 

Natural predators of the raccoon include owls, hawks, bobcats, coyotes (Schwartz and Schwartz 1981; 
Merritt 1987). Hunting and trapping by humans is a major source of mortality (Jackson 1961). Starvation 
and malnutrition can be a factor in late winter and early spring, especially for juveniles. Raccoons are 
susceptible to several diseases, including dog distemper, rabies, and raccoon encephalitis. Most raccoons 
in the wild live less than 5 years, but some may live 10 or 12 years. Raccoons in captivity have lived up to 
17 years (Jackson 1961; Schwartz and Schwartz 1981). 

Exposure Profile 

For this risk assessment, conservative exposure parameters are the highest (ingestion rates) or lowest (body 
weight [BW], HR size) values located in the literature. 

Adult BWs vary with location, age, and sex. Males are generally 10% larger than females (Baker 1983), 
and northern raccoons are generally larger than southern raccoons (Kaufrnann 1982). Body weights of 
yearlings may overlap with adult body weights (Scheffer 1950). Body weights of adult raccoons range from 
2.2 to 15 kg (Stuewer 1943; Scheffer 1950; Schoonover 1950; Cabalka et al. 1953; Marshall 1956; Kinard 
1964; Wood and Odum 1964; Barbour and Davis 1974; Alexander 1977; Lehman 1977; Hardin 1978; 
Sealander 1979; McComb 1981; Sanderson and Hubert 1981; Schwartz and Schwartz 1981; Mumford and 
Whitaker 1982; Baker 1983; Moore 1983; Merritt 1987; Jones and Bimey 1988). A conservative BW of 
2.2 kg was used in this risk assessment 
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The raccoon is an opportunistic feeder; seasonal and local food availability determines dietary composition: 
Based on review of numerous food habit studies (Dearborn 1932; Hamilton 1936; Giles 1939; Giles 1940; 
Hamilton 1940; Stuewer 1943; Yeager and Rennels 1943; Baker et al. 1945; Yeager and Elder 1945; 
Schoonover 1950; Tyson 1950; Hamilton 1951; Schoonover and Marshall 1951; Llewellyn and Uhler 1952; 
Cabalka et al. 1953; Tester 1953; Domey 1954; Wood 1954; Stains 1956; Johnson 1970; Cowan 1973; 
Alexander 1977; McComb 1981; Mumford and Whitaker 1982; Tabatabai and Kennedy 1988), the average 
year round diet of the raccoon is comprised of 61% plant foods and 35% animal foods5. The percentage of 
the diet comprised of plant food was higher every season except spring, when 38% of the diet was made up 
of plant foods and 57% was comprised of animal foods. Cora and fruit were the most important plant food 
items, and crayfish was the most important animal food item For this risk assessment, the raccoon was 
considered an omnivore that consumes a diet comprised of 50% plant matter and 50% animal matter. 

Fresh food ingestion rates of captive raccoons were reported by Teubner and Barrett (1983) and Conover 
(1989). When necessary, values were derived from dry food ingestion rates using the water content of the 
diet (U.S. EPA 1993). The resulting ingestion rates range from 0.303 kilograms per day (kg/d) to 0.400 
kg/d. A conservative food ingestion rate of0.400 kg/d will be used for this risk assessment. 

A species specific water ingestion rate could not be located for the raccoon. Water ingestion rates were 
calculated using the allometric equation developed by Calder and Braun (1983): Wl (liters per day [L/d] = 
0.099 Wt 0 9 0 , where Wl is the daily water ingestion rate and Wt is the B W in kg. Using the above body 
weight, a conservative water ingestion rate of 0.201 L/d was calculated. 

Soil ingestion rates ranging from 0.2 to 9.4 % of the diet have been reported for this species (Yeager and 
Elder 1945; Schoonover 1950; Cowan 1973; Beyer et al. 1994). A conservative soil/sediment ingestion 
rate of 9.4% was used. Using the above food ingestion rates, a conservative soil ingestion rate of 0.0376 
kg/d was calculated. 

Home range sizes ranging from 4.71 to 814.6 hectares (ha) have been reported for adult raccoons (Stuewer 
1943; Schoonover 1950; Ellis 1964; Urban 1970; Cowan 1973; Lehman 1977; Sherfy and Chapman 1980; 
Moore 1983). Males generally have larger HRs than females. Home range size is also affected by habitat 
quality; in good habitat, HRs tend to be smaller. A conservative HR size of 4.71 ha and a representative 
HR size of 133 J ha were used for this risk assessment. 

In summary, the food chain model parameters for the raccoon are as follows: 

Conservative Scenario: 
BW: 2.2 kg 
'Total ingestion: 0.4 kg/d 
2Food ingestion: 0.3624 kg/d 
Water ingestion: 0.201 L/d 
Soil ingestion: 0.0376 kg/d 
HR: 4.71 ha 

LITERATURE CITED 

5Dietary composition numbers do not add up to 100%. Several studies reviewed did not report dietary 
composition numbers that added up to 100%. 

6The total ingestion rate is the measured (laboratory or field) food ingestion rate cited in the paragraph in 
the exposure profile. Soil ingestion is generally measured as a percent of food ingestion. Therefore, the food 
ingestion rate used in the food chain models is considered to be equal to the total ingestion rate (listed above) minus 
the soil ingestion rate. 
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2.3 Short-tailed Shrew, (Blarina brevicauda): Insectivorous Mammal 

The short-tailed shrew is common throughout the eastern and central portions of the United States (Jones 
and Bimey 1988, Barbour and Davis 1974). It is a large, heavy-bodied, and extremely active shrew, dark 
gray in color, with a short tail, pointed nose, and tiny eyes (Merritt 1987). It occupies a variety of moist and 
dry habitats such as marshes, bogs, forest floors with ample decaying matter, brushland, fencerows, 
weedfields, and pastures (Barbour and Davis 1974; Merritt 1987; Jones and Bimey 1988). 

The home range of the short-tailed shrew varies with population density. In peak years, density may be 
greater than 25 individuals per acre (Schwartz and Schwartz 1981), while in other years, density may be 
only one individual per acre (Merritt 1987). Usually, home ranges are between 0.5 to 1 acre in size though 
they can sometimes be up to 4.5 acres (Blair 1940; Blair 1940; Burt 1940; Fitch 1958; Buckner 1966; Piatt 
1976; Schwartz and Schwartz 1981; Merritt 1987). Using echolocation and scent-marking, short-tailed 
shrews rely heavily on their hearing and sense of smell to locate food and to move about (Schwartz and 
Schwartz 1981; Hoffmeister 1989). They are active both day and night, usually throughout the year, 
although they may undergo a period of torpor during harsh winters (Hoffmeister 1989): They rest a 
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considerable portion of each day, being active only 7-16 percent of the time, and most of their activity is 
subnivean (Merritt 1987). They construct elaborate systems of runways and tunnels at or near the ground 
surface, or use tunnels left by other species such as moles or voles (Merritt 1987). Tunnel systems include 
caching sites and dedicated latrines (Merritt 1987). Two types of nests are built by short-tailed shrews, a 
breeding nest and a resting nest Both are built underground beneath a log, rock, or other cover and have 
multiple entrances. The breeding nest is typically larger than the resting nest (Merritt 1987). 

Although short-tailed shrews strongly prefer to eat animal matter, they are opportunistic omnivores and will 
voraciously consume whatever food items are available, including earthworms, slugs, snails, arthropods, 
fungi, roots, fruits, seeds, snakes, salamanders, small mammals, and young birds (Barbour and Davis 1974; 
Jones and Birney 1988; Schwartz and Schwartz 1981). Plant matter is generally consumed to a greater 
extent in winter, and in some regions may constitute up to 25 percent of the shrew's diet (Schwartz and 

v Schwartz 1981; Hamilton 1930; Baibour and Davis 1974). Prey items that are not consumed immediately 
are stored in a cache (Merritt 1987). The saliva of short-tailed shrews contains a toxin that allows shrews to 
paralyze their prey and cache it for later consumption; in this manner, fresh food is available for longer 
periods of time between hunting bouts (Merritt 1986). 

The annual breeding period of the short-tailed shrew begins in early spring and extends into the fall, 
although in some regions, breeding may subside in early and midsummer but peak again in early fall 
(Hoffmeister 1989, Jones and Bimey 1988). Females have from one to three Utters per year (Schwartz and 
Schwartz 1981, Merritt 1987). Gestation periods are approximately 21 to 22 days and Utters contain three 
to ten (average 5-7) young (Jones and Bimey 1988, Schwartz and Schwartz 1981). The young are fuUy 
mature at about three months of age, and both sexes may breed their first spring (Schwartz and Schwartz 
1981, Jones and Birney 1988, Barbour and Davis 1974, Merritt 1987). 

Natural predators of the short-tailed shrew include fish, snakes, owls, hawks, shrikes, opossums, raccoons, 
foxes, coyotes, weasels, bobcats, skunks, and domestic cats, although many of these predators do not 
consume the shrew (or at least all of the shrew) because of its distasteful musk glands (Barbour and Davis 
1974, Merritt 1987, Schwartz and Schwartz 1981). The Ufe expectancy of a short-tailed shrew in the wild 
is approximately one to two years (Schwartz and Schwartz 1981, Merritt 1987). 

Exposure Profile 

Adult short-tailed shrews weigh from 12.5 to 22.5 g (U.S. EPA 1993). A conservative body weight of 12.5 
g will be used for this risk assessment 

Food ingestion rates ranging from 0.49 to 0.62 g/g BW/day have been reported (U.S. EPA 1993). A 
conservative food ingestion rate of 0.62 g/gBW/day (7.8 g/day) will be used for this risk assessment. 

Because short-tailed shrews are primarily carnivorous, a diet comprised of 100% invertebrates will be 
assumed for risk calculations for this species. 

A water ingestion rate of0.223 g/g BW/day has been reported for short-tailed shrews (U.S. EPA 1993). To 
express this value in units of ml/day, the water ingestion rate was multiplied by the conservative body 
weight cited above to yield a conservative water ingestion rates of 2.8 mL/day. 

Home range sizes from less than 0.03 ha to 1.8 ha have been reported for this species (U.S. EPA 1993). A 
conservative home range size of 0.03 ha and a representative home range size of 0.4 ha will be used in risk 
calculations for this species. 

A soil ingestion rate for the short-tailed shrew was not available from the literature, therefore, the soil 
ingestion rate of the opossum was used. The opossum's diet is similar to that of the short-tailed shrew since 
they are both opportunistic omnivores with a strong preference for animal matter (Schwartz and Schwartz 
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1981). A soil ingestion rate of 9.4 percent of the diet was reported for the opossum (Beyer et al. 1994). 
This value was multiplied by the conservative food ingestion rates (7.8 g/day) to yield a soil ingestion rate 
of 0.7 g/day. 

0.0125 kg 
0.0078 kg/d 
0.0028 L/d 
0.0007 kg/d 
0.03 ha 
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2.4 Muskrat, (Ondotra zibethicus): Herbivorous Mammal 

Life History 

The muskrat is a large, semi-aquatic mammal with rich brown dorsal fur overlain with long guard hairs, a 
scaly tail, and partly webbed hind feet It lives virtually anyplace where sufficient food and permanent 
water is present, including saltwater marshes (Schwartz and Schwartz 1981; Jones and Bimey 1988). It can 
be found throughout most of the U.S., with the exception of Hawaii, Florida, south Texas, and parts of 
California (Merritt 1987; Schwartz and Schwartz 1981). 

Muskrats are primarily nocturnal arid are active throughout the year (Merritt 1987). Home range [HR] sizes 
vary from 10 to 180 meters' length of shoreline, depending on the size and shape of the water in which the 
animals live (Merritt 1987), or from 0.0484 hectare (ha) to 0.39 ha (Neal 1968; Proulx and Gilbert 1983). 
The home of a muskrat consists of a system of burrows dug into a bank and leading to underwater and 
above water openings, or a conical lodge comprised of a heap of vegetation and mud (Merritt 1987; Jones 
and Bimey 1981). Each home is usually inhabited by several muskrats, most often members of the same 
family (Davis and Schmidly 1994). On occasion, other animals such as birds, reptiles, and amphibians may 
utilize these dens and lodges, even when muskrats are present (Schwartz and Schwartz 1981). 

Conservative Scenario: 
BW: 
Food ingestion: 
Water ingestion: 
Soil ingestion: 
HR: 
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The breeding season of the muskrat varies with regional climate, with northern animals usually producing 
three to four litters per year and southern animals breeding year-round (Jones and Bimey 1988). Gestation 
periods range from 22 to 31 days, and litters contain from 1 to 16 (averaging 3-8) individuals (Barbour and 
Davis 1974; Schwartz and Schwartz 1981). Litter sizes are larger in the north, where the average size is 7-
8, compared with 6 or less in the south and central portions of the country (Barbour and Davis 1974). 
Weaning occurs between three and four weeks of age (Schwartz and Schwartz 1981). Sexual maturity is 
reached in 10 to 12 months (Davis and Schmidly 1994). 

Although they may consume meat (including carrion) during times of food scarcity, muskrats are generally 
herbivorous (Davis and Schmidly 1994; Schwartz and Schwartz 1981). Aquatic vegetation, such as cattails, 
algae, and sedges, appears to be the favored food item (Davis and Schmidly 1994). Terrestrial vegetation, 
aquatic invertebrates, fish, frogs, clams, snails, reptiles, young birds, and other muskrats have also been 
reported to be consumed by muskrats (Jones and Bimey 1988; Barbour and Davis 1974; Davis and 
Schmidly 1994; Schwartz and Schwartz 1981). 

The mink is usually the main natural predator of muskrats in most areas (Barbour and Davis 1974; Jones 
and Bimey 1988; Schwartz and Schwartz 1981). Raptors, owls, coyotes, foxes, dogs, cats, raccoons, 
weasels, large snakes, snapping turtles, and fish also prey on muskrats (Schwartz and Schwartz 1981). 
Muskrats also carry a heavy parasitic load and as a result may suffer population crashes (Jones and Bimey 
1988). Only about one-third of young muskrats survive to their first winter (Schwartz and Schwartz 1981). 
One tagged muskrat was reported to survive for four years in the wild (Schwartz and Schwartz 1981). 

Exposure Profile 

For the purpose of this risk assessment, conservative exposure parameters are the highest (ingestion rates) 
or lowest (body weight [BW], HR size) values located in the literature. 

Adult muskrats weigh from 0.541kg to 1.814 kg, with the average being 1.191 kg(Dozier 1948; Beer and 
Meyer 1951; Fuller 1951; Stevens 1953; Reeves and Williams 1956; Wilson 1956; Donohoe 1961; 
Erickson 1963; Neal 1968; Soper 1973; Barbour and Davis 1974; Schacher and Pelton 1978; Parker and 
Maxwell 1980; McDonnell and Gilbert 1981; Schwartz and Schwartz 1981; Mumford and Whitaker 1982; 
Baker 1983; Parker and Maxwell 1984; Merritt 1987; Jones and Bimey 1988; Davis and Schmidly 1994): 
Males are generally larger than females: males average 1.212 kg and females 1.178 kg. There is also 
regional variation in muskrat body size: muskrats are usually heavier in northern latitudes, although the 
smallest body sizes are found in Idaho (Reeves and Williams 1956). A conservative BW of 0.541 kg was 
used for this risk assessment. 

Muskrats are primarily herbivorous, though they will eat animal matter on occasion (Jones and Bimey 
1988; Barbour and Davis 1974; Davis and Schmidly 1994; Schwartz and Schwartz 1981). Muskrats 
generally eat different plant foods in proportion to their availability in the habitat (Takos 1947). Often, one 
or two food items, the selection of which varies with habitat will comprise 70-80 percent (%) of the diet 
The diet of muskrats in Maryland was found to consist of approximately 50% green algae, 46% other green 
vegetation (primarily cattails, other rushes, and sedges), 3% corn, millet, and other seeds, and 1% other 
items (Willner et al. 1975). In other regions, cattails are reported to be the mainstay of the muskrat diet 
(Davis and Schmidly 1994; Schwartz and Schwartz 1981). For this risk assessment, muskrats were assumed 
to be entirely herbivorous. 

Food ingestion rates measured for the muskrat range from 0.250 kilograms per day (kg/d) to 0.289 kg/day 
(Svihla and Svihla 1931). The highest value was used as a conservative estimate of food ingestion. 

Water ingestion rates were calculated using the allometric equation developed by Calder and Braun (1983): 
Wl (liters per day [L/d]) = 0.099 Wt 0 9 0 , where Wl is the daily water ingestion rate and Wt is the body 
weight in kg. Using the above body weights, a conservative water ingestion rate of 0.057 L/d was calculated 
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for this risk assessment. 

A soil ingestion estimate for the muskrat could not be found in the literature; however, Willner et al. (1975) 
reported that, on average, 1% of the muskrat diet was composed of material other than vegetation. This 
value will be assumed to represent the percentage of soil ingested by the muskrat This value was multiplied 
by the conservative food ingestion rate for the muskrat to yield a soil ingestion rates of 0.00289 kg/d. 

Muskrat HR sizes have been reported to vary from 0.0484 ha to 0.39 ha (Neal 1968; Proulx and GUbert 
1983). 

In summary, the food chain model parameters for the muskrat are as follows: 

Conservative estimates: 
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BW: 0.541 kg 
0.289 kg/d 7Total ingestion: 

'Food ingestion: 
Water ingestion: 
Soil ingestion: 
HR size: 

0.28611 kg/d 
0.057 L/day 
1% or 0.00289 kg/d 
0.0484 ha 
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NOTICE OF PUBLIC AVAILABILITY 

The United States Environmental Protection Agency (EPA) announces the availability for public review of 
files comprising the administrative record for the selection of the removal action at the Matteo Iron and 
Metal Site, located at 1708 Route 130, West Deptford Township, Gloucester County, New Jersey. The 
EPA seeks to inform the public of the availability of the record file at this repository and to encourage the 
public to comment on documents as they are placed in the record file. 

The administrative record file includes documents which form thebasis for the selection of a removal action 
at this site. Documents now in the record file include: Action Memorandum, Sampling Plan, Trip Reports, 
and the EPA regional guidance documents list. Other documents maybe added to the record files as they 
become available. These additional documents may include, but are not limited to, other technical reports, 
validated sampling data, comments, and new data submitted by interested persons, and the EPA responses 
to significant comments. 

The administrative record files are available for review during normal business hours at: 

West Deptford Free Public Library 
420 Crown point Road 
Thorofare, New Jersey 08086 
(856) 845-5593 

U.S. EPA - Region II 
Removal Action Branch 
2890 Woodbridge Avenue 
Edison, NJ 08837 
(732)906-6930 

Additional guidance documents and technical literature is available at the following location: 
U.S. EPA - Region II 
Removal Records Center 
2890 Woodbridge Avenue 
Edison, NJ 08837 
(732)906-6980 

Written comments on the Administrative Record should be sent to: 
Nick Magriples 
On-Scene Coordinator 
Removal Action Branch 
U.S. EPA - Region II 
2890 Woodbridge Avenue 
Edison, NJ 08837 
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Codey, DEP Launch Plan to Speed Cleanup of 10 
Contaminated Sites Along Delaware River 

(WEST DEPTFORD) - Acting Governor Richard J. Codey today announced a new effort to 
speed the cleanup of 10 major contaminated sites along the Delaware River. The effort 
includes a no-tolerance policy for delays by companies responsible for cleaning 
contaminated sites, and the use of tough enforcement tools. 

"Historically we have approached contaminated sites as individual cases, instead of 
identifying specific regions of New Jersey that need to be protected," Codey said. "But a 
regional approach will create better results for the environment. It will let us focus on the 
sites that will have the greatest impact on a region's well being. 

"Our plan for the Delaware River will focus on zero tolerance for delays," the Acting 
Governor continued. "We are saying 'Time's up' for cleanups that are behind schedule." 

The initiative, launched by Codey and the New Jersey Department of Environmental 
Protection, represents a new region-based approach to clean up contaminated sites. The 10 
sites targeted in this initiative will have the greatest immediate impact on improving the 
quality of the Delaware River. The sites border the river in Camden, Gloucester and Salem 

"Enough is enough on slow cleanups where contamination threatens the Delaware River," 
said DEP Commissioner Bradley M. Campbell. "As shad make their way up this majestic 
waterway to spawn, we need to maintain our resolve to eliminate potential pollution sources 
at these sites. The Delaware not only serves as a drinking water supply for thousands of New 
Jersey residents, it also provides great recreation for anglers and boaters." 

Codey and Cambpell announced the initiative today during a press conference at 
RiverWinds Community Center in West Deptford. Also present was Delaware River Basin 
Commission Executive Director Carol R. Collier. 

counties. 

"The Delaware River Basin Commission fully supports this proactive, region-based 
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approach by New Jersey to protect the river," DRBC Executive Director Colher said. This 
will certainly assist the multiTState efforts led by the commission to reduce the level of toxics 
in the tidal river below Trenton." 

Under this initiative: 

• If companies fail.to live up to their cleanup agreements, the DEP will terminate 
those agreements, issue possible fines, and issue specific cleanup directives. 

• If companies still refuse to cooperate and the DEP has to take over cleanup duties 
with public funds, the state will pursue those companies for triple the amount that is 
spent in state funds. 

• The DEP will penalize companies that do cleanup work that turns out to be 
unacceptable. 

• For sites where the responsible parties are cooperating, the DEP will make sure the 
work gets done as quickly as possible. 

• In cases where the companies responsible have gone bankrupt, the DEP will work to 
quickly clean those sites using state brownfields and other cleanup funds. 

"We have already told ExxonMobil they are moving too slowly to clean up a Delaware 
River site they are responsible for in Gloucester County. We have terminated our voluntary 
agreement with them and have directed them to sign a new, enforceable timeline, or face 
penalties as high as $50,000 per violation per day," Codey said. 

In September the DEP launched a similar region-based effort targeting contaminated sites 
along the Raritan River. That effort has had significant success. 

As a result of the Raritan River effort, the DEP announced yesterday (April 21) the approval 
of a privately-funded $13.2 million PCB cleanup at the Hatco Site in Woodbridge Township 
and the preservation of a separate 34-acre parcel to compensate the state for injuries to 
natural resources. 

For the Delaware River initiative, the DEP will examine other sites it will add to the initial 
10 that are targeted today. 

Reporters can obtain details on the 10 Delaware River sites' locations, responsible companies, 
history and other information by calling the New Jersey Department of Environmental Protection at 
609-984-1795. 
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10 LOWER DELAWARE RIVER 
INITIATIVE SITES 

Lail Property, East Greenwich and Paulsboro, Gloucester County 

Action: DEP is directing ExxonMobil to remove PCB contamination immediately at this 
site and to sign an administrative consent order (ACO) with DEP that includes specific 
timeframes for completing the remedial work. In addition, DEP terminated a voluntary 
oversight document (Memorandum of Agreement) that ExxonMobil previously signed 
committing to do cleanup work at this site. PCBs have been confirmed within the site's 
sediments, upland soils, surface water and in fish in the area. ExxonMobil Corporation is 
the current owner of the site, where wetlands connect with Mantua Creek that flows into 
the Delaware River. 

DuPont Chambers Works Facility, Pennsville and Carney's Point, Salem County 

Action: DuPont will perform an evaluation of its ongoing testing and cleanup work 
within 90 days and execute a new oversight document (between DEP and DuPont) to 
reflect new strategies to improve this effort. DuPont will focus on treatment or removal 
of sources of contamination, optimization of its ground water contamination recovery and 
treatment system and enhanced testing ground water monitor wells. These actions will 
also address any discharge of contaminated ground water and surface water to the 
Delaware River and its tributaries. The DuPont Chambers Works/Carney's Point Works 
Site is a complex multi-product facility that employs approximately 1,000 people and 
currently produces hundreds of finished products on 1,455 acres. 

Matlack Inc., Woolwich, Gloucester County 

Action: DEP is seeking court access to the site to assess a ground water treatment system 
built by Matlack in 1995. Matlack filed for Chapter 11 Bankruptcy in March 2001. DEP 
plans to restart the treatment system depending on its current condition. DEP also will 
conduct off-site sampling of a local stream that is adjacent to the site and nearby private 
drinking water wells at four homes. The 31-acre Matlack, Inc. Swedesboro Terminal was 
a tank-trailer cleaning facility and truck terminal. Grand Sprute Run, near the site's 
western boundary, drains into Raccoon Creek, a tributary to the Delaware River. DEP 
will supplement public funds with a $2 million Letter of Credit from the company it drew 
down in 2001. 

Matteo Iron & Metal Site, West Deptford, Gloucester County 

Action: DEP requested in 2005 that the EPA perform an emergency cleanup to address 
elevated levels of lead and PCBs in soil and in sediments of the Hessian Run that flows to 
the Delaware River. The responsible parties for the site have not come forward to conduct 
any remedial work to date, so it is being performed with public funds. During past testing, 
DEP identified approximately 80,000 cubic yards of buried waste, 58,000 cubic yards of 
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contaminated soil and 18,000 cubic yards of contaminated sediment on or adjacent to the 
site. The 80-acre Matteo Iron & Metal site was an unregistered landfill and battery disposal 
facility. The site was also used as a lead melting facility from 1971 to 1985. DEP 
remedial work completed to date at the site includes a preliminary assessment/site 
investigation, remedial investigation, aquatic biota study and a remedial alternative selection 
evaluation. 

Sunoco Eaele Point, West Deptford, Gloucester County 

Action: Sunoco will submit a plan within 30 days to investigate and address any 
petroleum impacts to the Delaware River or wetlands at the site as well as potential off- ' 
site migration of any related contamination. There is extensive ground water 
contamination at the site. Impacts to surface water include one known impact to the 
Delaware River in the area of Lake Caviezel. Another concern is protection of the Upper 
Potomac-Magothy-Raritan aquifer that lies beneath the site. The Eagle Point site is a 
1,000-acre oil refinery on the Delaware River, 550 acres of which is the active production 
area where crude oil is processed into various gaseous and liquid fuels and other 
petrochemical products. Sunoco purchased the site in January 2004 and currently 
operates the facility. 

Camden Coke Plant, Camden City, Camden County 

Action: PSEG Services Corporation will develop a proposal for the treatment and 
removal of contamination within sediments of the Delaware River immediately adjacent 
to the former Camden Coke Plant site. The sediment immediately adjacent to the site 
contains waste including polynuclear aromatic hydrocarbons and metals due to former 
site operations. The contaminated sediments are located mainly within a large dock area. 
The Camden Coke Plant encompasses 28 acres and was constructed in 1903, operating 
until 1959 when the plant was dismantled. PSEG, a former owner of the coke plant, has 
taken the leading roll in the remedial effort at the site. 

LANDFILL SITES: 
The proper capping and closure of landfills is key in preventing contaminated surface 
water runoff and minimizing the amount of leachate generated, thus reducing pollution to 
the Delaware river. 

DuPont Repauno Landfill, Gibbstown, Gloucester County 

Action: DEP will issue a final closure approval for this landfill in July 2005. Closure 
work by DuPont is nearing completion. The landfill is a 14-acre facility that ceased 
operations in 1989. The Delaware River bounds the landfill to the north; the Clonmell 
Creek to the south and west; and the adjacent Hercules property to the east 

Pennsville Township Sanitary Landfill, Pennsville, Salem County 
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Action: DEP will issue final closure approval in August 2006. The town will complete 
capping the landfill in January 2006 and certify this work by July 2006. The 25-acre 
Pennsville Township Sanitary landfill received municipal waste and ceased operation in 
April 1988. The township plans to use a portion of the landfill for limited recycling and 
composting activities upon implementing the approved closure activities. 

Pennsauken Landfill, Pennsauken, Camden County 

Action: DEP will issue final closure approval in June 2005. The Pollution Control 
Authority of Camden County installed an impermeable landfill cap in November 2004. 
The authority will submit plans for a ground water treatment system by August 2005. The 
Pennsauken Landfill consists of three adjacent facilities: one operating, one closed 
properly and one subject to action under the Delaware River Initiative, called the "A" 
landfill. The "A" landfill is the only one that is unlined and is a source of ground water 
pollution. It originally operated as a sand and gravel pit and began to accept waste in the 
1960s until it closed in 1982. 

Salem City Landfill, Salem City, Salem County 

Action: DEP will issue final closure approval for this landfill in October 2005. The city 
capped the landfill in 2004 and will complete final seeding in July 2005. The 33-acre 
landfill operated as a municipal landfill for many years until it operations ceased in 1986. 
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The following documents are available for public review at the EPA Region 11 Field Office, 2890 
Woodbridge Avenue, Edison, New Jersey 08837 during regular business hours. 

* Glossary of EPA Acronyms. 

* Superfund Removal Procedures-Revision #3. OSWER Directive 9360.0-03B, February 

1988. . 

* Hazardous Waste Operations and Emergency Response. 
Notice of Proposed Rule making and Public Hearings. 
29 CFR Part 1910, Monday, August 10, 1987. 

* Guidance on Implementation of Revised Statutory Limits on Removal Action. OSWER 
Directive 9260.0-12, May 25, 1988. 

* Redelegation of Authority under CERCLA and SARA. 
OSWER Directive 9012.10, May 25, 1988. 

* Removal Cost Management Manual. 
OSWER Directive 9360.0-02B, April, 1988. 

* Field Standard Operating Procedures (FSOP). 
#4 Site Entry. 
#6 Work Zones. 
#8 Air Surveillance. 
#9 Site Safety Plan. , 

* Standard Operating Safety Guides - U.S. EPA Office of Emergency and Remedial 
Response, July 5, 1988. 

* CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (Superfund). 

* SARA: Superfund Amendments and Reauthorization Act of 1986. 

* NCP: National Oil and Hazardous Substances Pollution Contingency Plan.-Publication 
No. 9200.2-14. _ ' • 

* Guidance on Implementation of the "Contribute to Efficient Remedial Performance" 
Provision - Publication No. 9360.0-13. 
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Additional Guidance Documents are listed below and are available for review at the EPA Region 
11 Removal Records Center. 

* 

* 

* 

The Role of Expedited Response Actions (EPA) Under SARA - Publication No. 9360.0-
15. 

Guidance on Non-NPL Removal Actions Involving Nationally Significant or Precedent 
Setting Issues - Publication No. 9360.0-19. 

ARARS During Removal Actions - Publication No. 9360.3-02. 

Consideration of ARARS During Removal Actions -Publication No. 9360.3-02FS. 

Public Participation for OSCs - Community Relations and the Administrative Record -
Publication No.9360.3-05. 

Superfund Removal Procedures - Removal Enforcement Guidance for On-Scene 
Coordinators - Publication No. 9360.3-06. 

QA/QC for Removal Actions- Publication No. 9360.4-01. 

Compendium for ERT Air Sampling Procedures - Publication No. 9360.4-05. 
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